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The description of intercapillary glomerulosclerosis 
by Kimmelstiel and Wilson’ in 1936 directed attention 
to the pathological picture, and to the associated clini- 
cal syndrome present in advanced cases. It was soon 
realized that the incidence of the pathologic lesion is 
quite high in diabetics, varying from 18 to 63 per cent 
and that ‘+ is uncommon in the absence of diabetes, 
although it may occur. However, knowledge of the 
pathogenesis of this lesion has advanced little since ivs 
initial description. Hypertension and proteinuria are 
not causally related since they may be absent in early 
cases. Likewise, the severity of the diabetes, the use of 
insulin, sex and age do not appear to be important. 
However, there is an increased incidence of the lesion 
with increased duration of diabetes. Two other lesions 
are found in practically all cases of intercapillary glom- 





* From the Department of Laboratories and the Diabetic Serv- 
ice, Cedars of Lebanon Hospital, Los Angeles, and the Divi- 
sion of Medical Physics, University of California, Berkeley. 
We are indebted to Drs. Ralph Goldman, Marvin Levy, Sid- 
ney Shear, Sam Goodman and William Grishaw for the sub- 
mission of clinical material. Supported by a grant from the 
U.S. Public Health Service. 
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erulosclerosis, these are retinopathy and advanced ather- 
osclerosis. However, either may be present without any 
accompanying glomerulosclerosis. 

An elevated blood cholesterol has been noted in a 
majority of the published cases, and doubly refractile 
lipoid droplets have been described in the urine.” 
Simon in 1940° described the frequent occurrence of 
fatty material in the glomeruli, but it remained for 
Wilens, Elster and Baker,‘ who have recently reported 
a thorough study of glomerular lipid in various kidney 
conditions, to suggest that the deposition of fat in 
glomeruli might be of primary importance in the de- 
velopment of the lesions of intercapillary glomerulo- 
sclerosis. 

Recently the ultracentrifugal analysis of serum lipo- 
proteins has been described.° This method allows the 
quantitative determination of lipoproteins as they ac- 
tually exist in serum, with cholesterol, phospholipid, 
neutral fat and protein all linked together in large 
molecules. In view of the hypercholesterolemia found 
in many cases of the Kimmelsteil-Wilson syndrome and 
the increased glomerular lipid, the serum of seventeen 
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patients with clinically typical diabetic glomeruloscler- 
osis has been ultra centrifugally analyzed for lipopro- 
teins.* Blood cholesterol, phospholipid, ratio of chol- 
esterol to phospholipid, and the total lipids were de- 
termined at the same time.** 


OBSERVATIONS IN 17 CASES 


The clinical and laboratory findings in our first four- 
teen cases have been presented elsewhere,’ and are 
shown in Table 1 and Table 2 plus data concerning 
the blood lipids and lipoproteins in three additional 
cases. (Five of our patients have died and the diagnosis 
was substantiated in the three instances in which au- 
topsy was performed.) Table 3 shows the lipoprotein 
levels in our first fourteen cases compared with the 
mean lipoprotein values at comparable cholesterol levels 
in normals. 

The serum cholesterol prior to the terminal state was 
below 300 mg. per 100 cc. in four patients. It was 
elevated in thirteen cases, as were the phospholipids 
in twelve. The ratio of cholesterol to phospholipids 
was elevated in eleven determinations. 

The S- 12-20 lipoproteins were markedly elevated in 





* Ultracentrifugal analyses were performed at the Division of 
Medical Physics, Donner Laboratory, University of California, 
Berkeley. 


** Cholesterol, phospholipid, and total lipids were determined 
at the Arteriosclerosis Research Laboratory of the Cedars of 
Lebanon Hospital, Los Angeles. 
Cholesterol was analyzed by the Kingsley-Schaffert method. 
Phospholipid was determined as outlined by Peters and Van 
Slyke. Total lipids were measured by the turbidimetric 
method of Kunkel and Ahrens. 


the entire series of patients. Furthermore, in all cases, 
these classes of lipoproteins were higher (by compari- 
son with normals at the same cholesterol leveis) than 
would be anticipated for the degree of elevation of the 
serum cholesterol. (Table 3) This shift toward marked 
increases in the S- 12-20 levels was most striking in 
those patients whose blood cholesterol was below 30c 
mg. per I00 Cc. 

In most of the cases the Se 20-35 lipoproteins were 
also elevated but in several they were not. However, 
the S- 35-100 classes showed no such uniform tendency. 


SIGNIFICANCE OF INCREASE IN S, 12-20 LIPOPROTEINS 


One of our cases illustrates a significant point. This 
was the only case in our series, which serial determina- 
tions of blood cholesterol and quantitative urinary pro- 
tein excretion were available to us. This man, aged 20, 
had diabetes mellitus for thirteen years. He used 30 
units of insulin daily and his diabetic control was fairly 
good. Mild hypertension had been present for two 
years, severe diabetic retinopathy for five years. His 
laboratory findings, exclusive of blood and urine sugar 
determinations, are presented in Table 4. His serum 
lipid abnormality antedated the albuminuria by at least 
two and a half years. Furthermore, doubly refractile fat 
bodies were present in the urine at the time albu- 
minuria was first noted. In this patient at least, the 
data suggest that the lipid metabolic error preceded the 
kidney involvement. 

Since the average duration of life after the first 
renal sign of diabetic glomerulosclerosis appears is six 
to seven years,’ it would be valuable to have a diag- 











TABLE i Clinical findings in 17 cases of diabetic intercapillary glomerulosclerosis. 
Dura- Retin- Blood proteins ' 
Patient Age Sex tion of Blood opathy “A om — Albuminuria 
diabetes Pressure Grades __ Total Albumin Globulin 
Yrs. 
J.U. 48 M 10 230/120 2 5.6 2.6 3.0 Not done 5 gm./L. 
W.L. 57 M 19 186/102 4 x Present 3.1 gm./L. 
G.S. 55 M 23 164/90 2 7.5 Present 6.9 gm./L. 
E.G. 51 M 24 190/100 3 i Present 6.9 gm./L. 
P.B. 59 M 16 200/90 2 6.5 Present 1.8 gm./L. 
B.A.* 34 F 15 140/90 4 4 2.5 2.6 Not done Grade 4 
JF. 29 F 14 205/120 3 J 2.2 2.6 Present Grade 4 
W.K. 29 M 13 170/80 4 6.0 3.8 2.2 Present 3.8 gm./L. 
M.R.* 48 F 20 250/114 4 5.0 2.5 2.5 Not done Grade 4 
R.R.* 27 M 20 180/110 2 Not done Grade 3 
J.C.* 34 M 15 200/120 3 2.9 2.2 Absent Grade 4 
C.l. 58 M 20 220/120 3 ; 3.7 2.4 Present 4.2 gm./L. 
E.K.W. 22 F 18 120/90 3 i, 4.8 1.5 Present Grade 3 
E.N. 61 M 13 190/100 2 6.5 Present 5.7 gm./L. 
D.N. 5! F 21 200/110 3 6.0 2.3 3.7 Present Grade 4 
D.G. 30 F 18 180/98 3 5.8 2.6 3.2 Present Grade 3 
S.K. 32 M 17 160/95 2 7.6 4.2 3.4 Present 1.6 gm./L. 





*Intercapillary glomerulosclerosis found at autopsy. 
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TABLE 2 Serum lipids and lipoproteins in 17 cases of Kimmelstiel-Wilson syndrome. 
S, 12-20 S, 20-35 S, 35-100 
Patient Age Sex Chol- — c/P lipo- lipo- lipo- 
esterol lipid — proteins proteins proteins 
W.K. 29 M 760 27.0 28.2 308 120 133 
E.G. 51 M 389 13.2 29.5 121 29 40 
E.W. 22 F 388 15.6 24.8 142 92 68 
M.R. 58 F 580 26.5 21.8 319 190 230 
B.A.1 34 F 282 182 145 99 
B.A.2 171 8.6 19.9 152 8! 86 
E.N. 6! M 430 16.2 26.5 116 40 21 
PB. 59 M 389 14.0 27.8 116 él 21 
W.L. 57 M 216 8.0 27.0 83 16 24 
R.R. 27 M 274 11.8 23.2 100 57 64 
JU, 48 M 500 14.2 35.2 161 47 42 
JF. 29 F 389 12.8 30.4 116 40 8 
C.l. 58 M 474 24.0 19.8 168 69 248 
M.S. 55 M 340 11.7 29.0 7! 48 52 
J.C.3 34 M 369 14.3 25.8 237 159 173 
J.C.4 296 12.4 23.8 145 100 161 
J.C.5 180 8.1 22.2 95 84 8! 
D.N. 51 F 500 14.8 33.8 156 Not done Not done 
D.C. 30 F 455 16.5 27.5 104 Not done Not done 
S.K. 32 M 196 10.5 18.7 83 Not done Not done 





*Phospholipid values as determined before conversion to lecithin. 


1 July 22, 1952; 2 April 12, 1951; ? January 24, 1951; * March 16, 1951; 5 April 13, 1951. 








TABLE 3 pn aaa levels in Kimmelstiel-Wilson syndrome compared with the mean lipoprotein levels at comparable levels in 
normals. 
Mean S, 12-20 Mean S, 20-35 Mean S, 35-100 
Chol S_ 12-20 Levels in Nor- S, 20-35 Levels in Nor- S, 35-100 Levels in Nor- 
Patient , a I Lipo- mals at this Lipo- mals at this Lipo- mals at this 
ee proteins Cholesterol proteins Cholesterol proteins Cholesterol 
Level Level Level 
W.K. 760 308 Unavailable 120 Unavailable 133 Unavailable 
E.G, 389 121 75 29 33 40 97 
E.W. 388 142 75 92 33 68 97 
M.R. 580 319 Unavailable 190 Unavailable 230 Unavailable 
B.A. 
7/22/50 282 182 51 145 31 99 70 
B.A. 
4/12/51 171 152 30 8! 28 86 42 
E.N. 430 116 82 40 34 21 107 
P.B. 389 116 75 6l 33 21 97 
W.L. 216 83 40 16 29 24 53 
R.R, 274 100 49 57 31 64 68 
J.U. 500 161 96 47 34 42 124 
JF. 389 116 75 40 33 81 97 
C.i. 474 168 90 69 35 248 118 
G.S. 340 7I 65 48 32 52 84 
J.C. 
1/24/51 369 237 70 159 33 173 91 
J.C. 
3/16/51 296 145 54 100 31 161 73 
J.C. 
4/13/51 180 95 32 84 29 8! 44 





nostic method available which might indicate the early 
development of this serious complication of diabetes. 
Some investigators feel that proteinuria is an early sign, 
others feel it is an indication of advanced renal disease 
and not necessarily indicative of glomerosclerosis. In 
the series reported by Mann, Gardner and Root, they 
found that cholesterol elevation occurred coincident 
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with signs of renal involvement. Our data reveal 
marked elevation of the S- 12-20 lipoproteins in this 
disease, occurring in some cases when the serum chol- 
esterol was not elevated. Whether a rise in the concen- 
tration of this group of lipoproteins is an early finding 
in glomerulosclerosis remains to be determined in long 
term studies of diabetics. Our findings suggest this pos- 
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sibility. At this time the relationship, if any, between 
the S, 12-20 lipoproteins and the alpha—2 golbulin 
which Rifkin and Petermann® found to be elevated in 
this disease is not clear. 

The relation of glomerulosclerosis to renal arterio- 
sclerosis has been the subject of considerable discus- 
sion. Advanced atherosclerotic disease has been present 
at autopsy in all cases. Elevation of certain serum lipo- 
proteins is found in association with atherosclerotic 
disease and our data, showing an even greater elevation 
of these same classes of lipoproteins in diabetic glom- 
erulosclerosis, further suggests a relationship between 
the two. However, renal atherosclerosis occurs in the 
absence of glomerulosclerosis. It has been shown‘ that 
when the kidney glomeruli contained considerable lipid 
material there was also a large amount of arteriolar 
lipid, but the latter could be demonstrated when no 
lipid was present in the glomeruli. Furthermore, inter- 
capillary glomerulosclerosis is not found in myxedema, 
lipoid nephrosis or xanthoma tuberosum, diseases in 
which the S- 12-20 serum lipoproteins are very high. 
These considerations suggest that whereas the elevation 
of certain serum lipoproteins is associated with both 
atherosclerosis and intercapillary glomerulosclerosis, in 
the latter there may be an additional glomerular factor 
present which facilitates the deposition of serum lipo- 
proteins in the glomeruli. 


THERAPY 


The possibility that elevated Sy 12-20 and S¢ 20-35 
serum lipoproteins may be etiologically involved, at 
least in part, in the pathogenesis of the kidney lesion 
suggested that it was important to observe the effect 
of reducing the elevated lipoprotein levels upon the 
clinical course of the disease. This may be accomplished 
by a low fat diet, or by the injection of heparin.° One 
of us (H.E.) has given heparin* for the past six 
months to two patients with advanced diabetic glom- 
erulosclerosis, and to one patient who probably has an 
early stage of the kidney lesion. Only preliminary ob- 
servations will be presented at this time. 

The first patient was a man, age 29, who had had 
diabetes for thirteen years, was hypertensive, and had 
been blind for five years because of diabetic retin- 
opathy. He was markedly edematous, had albuminuria 
with doubly refractile lipoid droplets, a low serum 
albumin and markedly elevated blood lipids. His dia- 
betic course was fairly stable on 30 units NPH insulin 





* Supplied by Lederle Laboratories, Inc. 
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TABLE 4 Serial data in case of W.K. 
Urinary Serum % of Normal. 
Choles- Proteins Serum Creati- Creatinine 
Date terol in Grams Protein nine Excretion 
4/29/47 592 0/24 hrs. 7.3 
10/10/47 391 0/24 hrs. 
8/24/48 310 0/24 hrs. 
4/6/49 472 0/24 hrs. 7.25 1.13 78 
12/30/49 354 0.501/24 hrs. 6.5 0.96 70 
(oval fat 
bodies in 
urine) 
9/8/50 1.03/24 hrs. 5.8 1.61 3! 
3/20/51 760 2.8/24 hrs. 5.6 1.4 





daily. He was placed in the hospital on August 18, 
1951 for study, and during the first two weeks there 
was no change in the clinical picture on all types of 
diuretic therapy. He was then given (intravenously ) 
100 mg. heparin daily. After the first week his edema 
gradually decreased and disappeared. It is noteworthy 
that a discrete maculo-papular rash that had been re- 
sistant to therapy for several years cleared up within 
three weeks. After discharge on September 28, 1951, 
he was kept on 100 mg. heparin daily for two weeks 
and then it was given three times a week. After one 
month of this regimen the edema reaccumulated, the 
rash recurred somewhat, and he was readmitted to the 
hospital from December 24, 1951 to January 17, 1952. 
During this hospital stay he received all types of di- 
uretic therapy with no improvement or weight loss. No 
heparin was given. After discharge he was again placed 
on 100 mg. heparin daily, and in three weeks he lost 
thirty pounds of edema fluid and the rash again disap- 
peared. His laboratory findings are shown in Table 5. 
In this advanced case there was a slight decrease of pro- 
teinuria on daily heparin therapy, a slight rise in the 
blood albumin, and a marked drop in the S; 12-20 
lipoproteins with no change in the total cholesterol. 
When heparin therapy was reduced to 100 mg. three 
times a week, the proteinuria increased, the serum al- 
bumin fell slightly, the S; 12-20 lipoproteins rose slightly, 
and clinically he became worse. When heparin was 
stopped, the serum albumin fell still further. Unfortu- 
nately the laboratory findings when daily heparin was 
resumed were lost. 

The second patient was a man of 48 years with long 
standing diabetes, hypertension, retinopathy, marked 
albuminuria, high blood cholesterol (500 mg. per 100 
cc) and very high S-, 12-20 lipoproteins (161 mg. per 
100 cc). His laboratory data is presented in Table 6. 
Again on 100 mg. heparin daily there was a slight drop 
in the proteinuria, a subsequent increase when heparin 
was given three times a week, a marked rise when it 
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TABLE 5 W.K. variations in serum proteins, proteinuria and serum lipoproteins with heparin therapy. 
Protein- 
urea gms. Proteinuria 
Date Alb. Glob. in 24hrs. gms./1000 cc. S- 12-20 Chol. P-L Heparin Dose 
8/20 2.7 2.4 3.4 1.41 
8/29 2.6 2.6 3.3 1.40 164 750 24.0 — 
9/8 2.9 2.9 2.97 99 100 mgm. I.V. 
9/14 2.83 87 62 900 26.0 daily from 
9/20 2.22 1.05 73 750 18.0 8/30/51 to 
9/28 3.0 2.8 2.6 1.18 : 10/12/51 
10/24 3.5 2.4 4.1 2.4 100 mgm. 3x 
11/30 2.8 2.1 3.0 1.82 weekly from 
12/24 2.9 2.7 3.38 1.77 82 800 19.0 10/14 to 12/24 
1/25 2.2 4.2 3.8 1:8 None from 12/24 
TABLE 6 —J.U. variation in serum albumin, globulin and pro- = per 100 cc. Although admittedly a diagnosis of early 
teinuria with heparin therapy. | ar " tos h ; ‘ 
Seats glomeruloscierosis cannot proven, heparin was given. 
rotein- . : : 
urea gms. Proteinuria Heperin Dose The findings are presented in Table 7. There was a 


Date Alb. Glob. in 24 hrs. gms./1000 cc. 




















2/6 33 22 5.0 2.60 
10/4 34 24 3.3 1.50 None 
10/10 4.1 22 5.72 2.20 
10/17 4.24 3.66 «1.95 me atl 
10/22 845 1.14 10/8/51 ; 
10/31 4.1 24 2.18 1.36 it i/st 
11/9 48 2.2 2.1 1.34 
100 mgm. 3x 
12/7 3.8 1.73 
weekly from 
1/25 38 «2.9 48 1.87 NY II to 2/5 
4/4 38 26 8.7 3.0 None 2/5-4/4 
. 100 mgm. 3x 
5/7 3.6 23 5.39 2.58 ueilly Sten 
TABLE 7 S.K. variations in serum proteins and in proteinuria 


with heparin therapy. 











Protein- 
urea gms. Proteinuria 

Date Alb. Glob. in 24hrs. gms./1000 cc. Heparin Dose 

8/24 5.0 1.9 .335 16 None 

8/29 4.1 2.2 .386 19 None 
9/6 48 2.1 871 21 100 mg. I.V. 

9/14 49 2.1 .259 .09 daily from 

9/24 0 0 8/30/51 to 

9/28 48 2.1 0 0 10/14/51 
10/24 4.5 2.0 312 12 ‘ 100 - a 

x weekly from 

11/30 44 1.9 .179 .05 10/12/51 to 

1/25/52 4.3 27 30 .08 1/25/52 





was stopped, and very little change when he was again 
given 100 mg. heparin three times weekly. Unfortu- 
nately in this patient the lipoprotein changes on heparin 
therapy are not available. 

The third patient, a 32-year-old diabetic of long 
standing, had early retinopathy, slight but persistent 
albuminaria, and a blood cholesterol of 196 mg. per 
100 cc., but a high S¢ 12-20 lipoprotein value of 83 mg. 
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complete disappearance of albuminuria after several 
weeks of 100 mg. daily heparin, with a return of the 
proteinuria when the heparin dose was reduced to 100 
mg. three times weekly although perhaps not to the 
former levels. Here again the lipoprotein changes after 
heparin are not available at this time. 

Although the observations are few, from the labora- 
tory standpoint there seems to be a tendency for pro- 
teinuria, in cases of diabetic glomerulosclerosis, to de- 
crease slightly with heparin therapy. Apparently 100 mg. 
heparin daily is necessary for at least several weeks 
before this occurs. 

In one patient there was clinically a remarkable de- 
crease of edema on two occasions when all other types 
of therapy had failed. A long standing skin rash, pre- 
viously resistant to therapy, disappeared after heparin 
was given for several weeks. (It should also be nected 
that in one of these patients, as in several other diabetics 
with atherosclerotic disease, there apparently was a de- 
crease in insulin requirements while on heparin.) We 
feel that the improvements seen are related to the effect 
of heparin on the serum lipoproteins. Incidentally no 
untoward reactions were noted after six months of 
heparin therapy intravenously or subcutaneously. Lee- 
White clotting times returned to normal in six hours 
in all instances so that their routine determination is 
unnecessary. 

We have observed the effect of a rigid low fat diet 
in only one case thus far. This is patient J. C. in Table 
2. It can be seen that there was a progressive drop ia 
the serum lipids and lipoproteins over several months. 
The cholesterol fell from 369 mg. per 100 cc. to 296 
and then to 180. The S; 12-20 lipoproteins fell from 
237 mg. per 100 cc. to 145 and finally to 95 which is 
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still quite high. This patient was in preterminal uremia, 
however, so that it is not certain that the effects observed 
were due to the diet. 

It is apparent that much further investigation is re- 
quired before conclusions can be drawn as to the long 
term effects in diabetic glomerulosclerosis of these 
therapeutic means directed at lowering the S¢ 12-20 and 
Sp 20-100 lipoproteins. It should be emphasized that any 
considerable reversal of previously existing disease can- 
not be anticipated. The most that one could expect is 
a cessation of, or at least a reduction in the rate of 
progression of the disease. However, any definite and 
maintained evidence of improvement in kidney func- 
tion, even though slight, would indicate improvement 
in existing disease, and give rise to reasonable hope of 
arresting the progress of the disease. Our very pre- 
liminary observations are encouraging in this regard. 


SUMMARY 


The serum cholesterol, phospholipids, total lipids, and 
the S-¢ 12-20, 20-35 and 35-100 lipoproteins ultracen- 
trifugally analyzed, have been determined in 17 cases of 
diabetic glomerulosclerosis. Elevated cholesterol and 
phospholipids were found in most of the cases. The 
most striking finding was a marked elevation of the 
Sp 12-20 class of lipoproteins in all cases, and of the 
S-¢ 20-35 class in nearly all patients. These lipoproteins 
were markedly elevated even when the cholesterol was 
normal. Furthermore the elevation of the S,¢ 12-20 
lipoproteins was higher than would be expected at the 
elevated cholesterol levels. The data suggests that these 
classes of serum lipoproteins may be important, along 
with other factors, in the production of the kidney 
lesion. It is also suggested that elevated S- 12-20 lipo- 
proteins may be an early finding indicative of the 
potential development of glomerulosclerosis. 

Heparin, which markedly reduces the S¢ 12-100 classes 
of lipoproteins, has been given for six months in three 
cases of diabetic glomerulosclerosis. When administered 
in doses of 100 mg. daily, a reduction of S- 12-20 lipo- 
proteins occurred. There was a slight elevation in the 
serum albumin where it initially was low. There was a 
striking improvement clinically. These preliminary re- 
sults are encouraging. We believe that clinical trial with 
long term heparin administration, and/or the low fat 
diet, are indicated since reduction of the serum S; 12-100 
lipoproteins may arrest the progress of this fatal kid- 
ney complication of diabetes. 
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DISCUSSION 


Dr. ALEXANDER MARBLE, (Boston): In June, 1950 
I was privileged to visit Dr. Gofman in his laboratories 
in Berkeley. There were many others who did so at 
that time. I was impressed with his enthusiasm for 
large-scale studies, the organization and equipment of 
his laboratories and the amount of activity going on. 
At that time, two years ago, most of us knew scarcely 
anything about lipoproteins and the talk about S- 12-20 
and other classes of lipoproteins seemed a foreign jar- 
gon. Today we speak freely of such matters but often 
our knowledge is more superficial than we would like 
it to be. We are indeed indebted to Dr. Gofman and 
his associates in bringing to the attention of the pro- 
fession, the probable relationship of large lipoprotein 
molecules to the development of atherosclerosis. 

It is fitting that the studies in certain laboratories 
during the past two years have included diabetic pa- 
tients. Indeed, in Dr. Gofman’s early clinical observa- 
tions he reported upon measurements in diabetic in- 
dividuals and called attention to the need for further 
data in this regard. ' 

As is well known to you and Dr. Gofman, his re- 
ports have met with varying degrees of acceptance. 
Some have maintained that the level of the blood 
cholesterol affords as good or better index of present 
or future atherosclerosis and its sequelae than does an 
abnormal lipoprotein pattern. There have been other 
objections which have been discussed or hinted at to- 
day. However, the results reported by Dr. Engelberg, 
Dr. Barach and Dr. Keiding with diabetic patients do 
suggest a definite correlation between the level of cer- 
tain classes of lipoproteins and the degree of control 
of diabetes and complications in the patient. All will 
admit that present impressions are subject to change or 
revision as further data are accumulated. 

The paper of Drs. Engelberg, Jones and Gofman 
is of great interest to us since their findings in patients 
with diabetic nephropathy are consistent with those of 
our group as just reported by Dr. Keiding. Indeed, in 
a paper published in 1949, Dr. Root along with Drs. 
Mann and Gardner reported an increase in the blood 
cholesterol in all but 3 of 22 patients with intercapillary 
glomerulosclerosis. 

I noted that Dr. Engelberg stated that his patient 
W. K. had had well controlled diabetes and yet dis- 
played persistent hypercholesteremia. I wonder if in 
this case familial hypercholesteremia had been ruled 
out? 

Dr. Engelberg’s report of his current studies with 
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heparin on patients with intercapillary glomeruloscler- 
osis is instructive and we will await with interest re- 
sults regarding the effect of heparin on this and other 
states in which an abnormal lipoprotein pattern exists. 

It is worthwhile to call attention again to one find- 
ing which has emerged from the work in Boston which 
Dr. Keiding reported. I refer to the relationship be- 
tween retinitis and the incidence of elevated values for 
the S¢ 12-20 lipoproteins. Arterial calcification showed 
a much less striking relationship. One must admit, how- 
ever, that arteriosclerosis of medial type as shown by 
x-ray im our studies may, at least theoretically, not 
parallel the degree of atherosclerosis which is much 
more difficult to assay in a study such as ours. However, 
the fact that there was a strong positive correlation 
between retinitis—which is an unique and early man- 
ifestation—and abnormal lipoprotein pattern is of es- 
pecial interest, since it suggests some common basis 
for the origin of late vascular sequelae in the diabetic 
in the eyes, arteries and kidneys. As to the exact mech- 
anism of this, and just what factors are primary and 
what secondary, we can only speculate at the present 
time. Furthermore, arterial disease should not be con- 
sidered in terms of lipoids alone to the exclusion of 
other factors such as the physico-chemical characteristics 
of the so-called “ground substance.” Not to be forgotten 
is the possible role of disturbance of the metabolism 
or structural organization of the complex mucopoly- 
saccharides. Clarification of these problems must await 
further study. 


Dr. ROBERT L. JACKSON (Iowa City, Iowa): As Dr. 
Marble just mentioned, I agree that there is a need for 
serial determinations to elucidate this problem. 

We have observed that our group of diabetic patients 
who maintain an excellent or good level of control have 
approximately normal serum cholesterol values, and that 
our group of patients in fair or poor control have 
marked fluctuations in serum cholesterol values. The 
cholesterol values, were evaluated on the basis of serial 
determinations, and the level of control of the good or 
excellent group is considerably higher than for any 
group reported here today. The importance of using 
objective criteria for establishing level of control can- 
not be overemphasized. 

In some cases with serial cholesterol determinations 
we have noted a significant lowering of the cholesterol 
value at the time of or after, a severe or mild infection. 
Temporary fluctuations in cholesterol levels may account 
for the occasional observation of a normal or low 


NOVEMBER-DECEMBER, 1952 





H. ENGELBERG, M.D., J. GOFMAN, M.D., AND H. JONES, M.D. 


cholesterol value in association with a high S- 12-20 
lipoprotein value. 


Dr. JOHN W. GOFMAN (Berkeley, California): It is a 
source of considerable personal satisfaction to me to see, 
some two and one-half years after the original investi- 
gations of the ultracentrifuge method of studying lipo- 
proteins, a society like the Diabetes Association pre- 
senting four papers of great clinical significance, asso- 
ciating such important problems as control of diabetes 
and vascular complications to lipid measurement. 

Dr. Hanig has pointed out that if one excludes those 
diabetics who have the Kimmelstiel-Wilson syndrome 
and those with vascular disease, and outlying high 
values, the net average is not too much greater—if at 
all greater—than the average for so-called normals. I 
think this may be a little misleading. Actually, what 
are we after in a study of diabetics with respect to 
lipoproteins or cholesterol level? We are after a very 
specific answer. Is it something about diabetes itself 
which predisposes to vascular complications, or is it 
something about the lipid metabolism of diabetes which 
predisposes to vascular complications? 

Now this is a matter of some concern, because if it 
is not just the lipid factor, we have to look at such 
possibilities as focal factors in the structure of arteries 
and such items as these in the effort to explain the 
increased incidence of vascular disease among our dia- 
betic population. I do not think that any of the evi- 
dence that we have obtained, or the evidence Dr. Hanig 
has obtained, has disagreed but in one respect, and 
that is that there are certainly many diabetics, a large 
proportion of them, who have what we have to call 
perfectly normal or low lipoprotein levels. I think this 
is agreed, and I think it would be pretty hard, clinically, 
to prove that all diabetics develop excessive vascular 
disease. What we really can say is that diabetics de- 
velop more vascular diseases than the average popu- 
lation. We also know they may go a long time with- 
out developing clinical vascular disease. Therefore, if 
we exclude from our population all the diabetics who 
have manifested vascular disease from our study of lipo- 
proteins, we are going to leave over a residue of dia- 
betics who should closely correspond to our normal 
population, if we assume that the lipoproteins, alone, 
represent the factor predisposing the diabetics to vas- 
cular disease. 

I should prefer to see Dr. Hanig’s data presented 
with all the diabetics with vascular disease, the ex- 
tremes included, and the Kimmelstiel-Wilson patients 
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included, because if we exclude all these patients, we 
are excluding those who have already manifested the 
very thing we are trying to find out if diabetics are 
predisposed to, namely: vascular disease. I think this 
obscures the situation to some extent, but in no way 
obscures the significance of his data. 

With respect to Dr. Barach’s paper, I was much in- 
terested in seeing his finding of the higher incidence 
of high values of S- 12-20 lipoproteins in female dia- 
betics as compared with males. I must say that our 
data are on a much smaller scale in diabetics than Dr. 
Barach’s. Our preliminary data showed this same find- 
ing, and in the clinical literature there are several re- 
ports to the effect that female patients with diabetes 
develop vascular complications in excess of those ex- 
perienced by males. Accordingly, then, this finding of 
Dr. Barach’s would be consistent with the elevated lipo- 
protein level being a prime factor in accounting for 
the excessive vascular disease in females as compared 
with males. 

The data which he found in diabetes and obesity— 
namely, that there is no elevation of the S- 12-20 level 
in diabetic obese patients as compared with diabetic 
non-obese patients—is something we have never tested. 
In normals we find that obesity definitely does pre- 
dispose to an elevated level of the S-¢ 12-20, and even 
more, to elevated levels of lipoproteins from S, 20 to 
100. However, this relationship, even in normals, is a 
very low one. While there are average trends in one 
direction, it is still true that there are many very lean 
individuals with high levels and many obese individuals 
with low levels. 

In the papers by both Dr. Keiding and Dr. Barach 
I think a very important point was struck upon which 
I realize is controversial among the experts on diabetes, 
namely: “Will we reduce vascular complications by 
good control of our diabetics?” Both of these papers 
indicated that at least for this group of lipoproteins— 
which we have good evidence are associated with vas- 
cul disease—there is definitely a trend toward higher 
levels of these lipoproteins in the patients with poor 
control. I think this finding by both groups of workers 
is of great importance. 

I made a quick statistical calculation on Dr. Keiding’s 
data as shown on the slides, and one can reach a fair 
conclusion. He said that the lipoproteins showed a very 
different picture from the cholesterol. This, as many of 
you know, is something that we have claimed for some 
time, and which has been contested by some people. 
Actually, with Dr. Keiding’s data, I believe we can say 
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that the elevation of 12-20 lipoproteins and the eleva- 
tion of the 20-100 lipoproteins is the complete story 
of the difference between his retinitis cases and the 
non-retinitis cases; one could show by calculation that 
the slight elevation in cholesterol—or even moderate 
elevation in cholesterol—is only that which would be 
expected for the elevation in these particular lipopro- 
teins, in this particular class of lipoproteins. It should 
be emphasized again that now that we have methods 
for looking at all the forms of cholesterol in the blood, 
we cannot any longer be satisfied to lump them all 
together and to say that this is the total cholesterol or 
the total lipoproteins. 

We are interested in knowing—in a diabetic as well 
as any other patient—what is the nature of this dis- 
turbance which causes these patients to have an eleva- 
tion at one particular region. For instance, in Dr. 
Engelberg’s paper, he pointed out that the Kimmelstiel- 
Wilson patient has an elevation in the 12 to 35 region, 
but not so much in the 35-100, indicating that lipid 
metabolism in the control of serum transport, at least, 
is a rather complicated thing, and that these subfrac- 
tions can differ from one diease entity to another. For 
example, we have seen these pictures differ in the dia- 
betic in acidosis as compared with the diabetic with 
Kimmelstiel-Wilson disease. Although two patients may 
have 500 milligrams per cent of blood cholesterol, their 
lipoprotein patterns are just as different as night and 
day in many terms of which classes of lipoproteins are 
elevated. This simply indicates that what we need to 
know is something about the metabolic factors that 
control the transformation of one lipoprotein into an- 
other, and thus explain why some are elevated in certain 
diseases. : 


Dr. ENGELBERG (Closing): In answer to Dr. Marble, 
the serial data, as we said, are incomplete. In one pa- 
tient, available data did suggest that elevated serum 
lipoproteins antedated signs of kidney involvement. Of 
course, considerable further study is necessary. 

We feel that since increased glomerular lipid has 
been found in Kimmelstiel-Wilson disease, and we have 
found increased serum lipoproteins, it suggests that the 
serum lipoproteins are the source of the glomerular 
lipids, and are probably one of the factors involved in 
the progression of the pathological picture. 

About the use of heparin, it is certainly our feeling 
at this time that it is clearly experimental. However, 
the preliminary findings are somewhat suggestive, and 
the fact that heparin is a physiological substance which 
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reduces large lipoprotein molecules to smaller mole- 
cules of a more normal type suggests its use in an at- 
tempt to delay the progress of this disease. 

In the use of heparin in these cases, or in a much 
larger series of cases of atherosclerosis, we have not 
encountered any serious complications, because the anti- 
coagulant factor is of short duration (approximately 
six hours following each injection). Minor complica- 
tions such as sensitivity reactions and lumbar pain are 
easily avoided by changing the brands of heparin used. 

However, I want to reiterate that it is our feeling 
that this is purely experimental therapy, and much 
further study is needed before conclusions can be 
reached. 
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December 20, 1951 


NOVEMBER-DECEMBER, 1952 











Serum Lipoproteins and Cholesterol Levels in 
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The present study is concerned with the lipoprotein 
and cholesterol content of the blood serum in relation 
to diabetes of long duration and its characteristic com- 
plications. It has become increasingly evident that al- 
though young diabetic patients may survive under in- 
sulin treatment for 10 to 15 years without difficulty, 
thereafter generalized vascular disease, particularly with 
lesions in the eyes and kidneys, becomes distressingly 
frequent. These patients offer an unusual opportunity 
for the study of the nature of arteriosclerosis, uncom- 
plicated by other chronic diseases frequently present in 
older subjects. A long-term study designed to assess the 
relationship between the degree of control of diabetes 
by means of insulin and diet and the frequency or sever- 
ity of these complications, has been in progress in this 
clinic for several years.’*** Since the observations by 





*From the Joslin Clinic; the Baker Clinic Research Labora- 
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Gofman’ relating certain of the lipoproteins in the blood 
serum to such vascular changes as are concerned in cor- 
onary atherosclerosis, the application of this method of 
study to young diabetic patients long known to develop 
premature atherosclerosis, retinal lesions and nephro- 
pathy, seemed a necessary step. It appeared of particular 
importance to compare this new lipoprotein measure- 
ment with the simpler cholesterol determination in re- 
spect to their relation to the clinical manifestations of 
atherosclerosis. 


LABORATORY METHODS 


Lipoprotein determinations were done by the technic 
of Gofman and others® and cholesterol determinations 
by the method of Abell, Levy, Brodie and Kendall.’ 
The reliability of these methods has been carefully de- 
termined by serial introduction of blind replicate sam- 
ples. Such data collected over the 18 months of the 
present study reveal the following standard errors of 
duplicate differences: Total cholesterol 10.7 mg. per 
cent; lipoproteins, Sz 12-20, 4.9 mg. per cent, S 21-35, 
3.1 mg. per cent, and S- 35-100, 7.7 mg. per cent. 
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CLINICAL MATERIAL 


A group of 218 diabetic patients has been studied. Of 
this number, 144 patients whose diabetes began be- 
tween the ages of 1 and 30 years and was of at least 
10 years duration, were selected for particular study in 
order to assess the relationship between laboratory find- 
ings, the control of diabetes and the development of 
complications. It should be pointed out that any such 
series of patients alive for periods of 10 to 36 years after 
the onset of diabetes is, by that very fact, a selected 
group. Follow-up surveys reveal that 25 per cent of 6,000 
patients similar in age at onset of diabetes and observed 
during this same period of years have died chiefly of 
diabetic complications such as diabetic coma, pyelone- 
phritis, diabetic nephropathy and tuberculosis. The 
smaller group of 144 patients was obtained by calling 
back for special study as out-patients those living within 
a reasonable distance of Boston and, secondly, by utiliz- 
ing such patients as met the requirements who during 
this period were admitted to the New England Deacon- 
ess Hospital. In the total of 144 cases, 110 were patients 
who had been thus recalled and 34 were patients seen 
in the hospital. It is well to point out that these pa- 
tients were not selected because they had been under 
our frequent observation. Actually, an outstanding feat- 
ure of this follow-up was the discovery that patients 
whom we had first seen 15 or 20 years ago and who 
we thought were under observation by their own family 
doctors had, in many cases, ceased to see any doctor. 
Many patients admitted that, having found that they 
could feel well and maintain their weight by taking in- 
sulin alone without medical advice, had sought no pro- 
fessional care for periods of 5 to 10 or more years. 

Each patient came to the office after an overnight 
fast and blood was drawn for determination of glucose, 
non-protein nitrogen, serum lipoprotein and cholesterol. 
In addition, x-ray examination of the arteries of the 
legs, the pelvis, a lateral film of the aorta and a chest 
film were made. A physical examination was made with 
special attention to the presence of neuropathy, exem- 
plified by postural hypotension, loss of reflexes, mus- 
cular atrophy and hypesthesia. The patient was sent to 
an ophthalmologist for a complete examination of the 
eyes. In addition, a careful and prolonged interview 
was held with the patient in order to obtain detailed 
information concerning dietary practices, the amount of 
insulin taken and the frequency of medical examina- 
tions and laboratory tests during each of the 5 year 
periods of the total duration of diabetes. 
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CLINICAL CRITERIA 


Based on the interview and information from the pa- 
tient’s record the case was classified according to one 
of three standards of control. 

Details concerning the classification are given in a 
previous article.* 


Goop CONTROL 1. The patient must never have 
been in coma except in those instances in which the 
initial diagnosis ot diabetes was made in coma. 2. In- 
sulin therapy was begun within a few weeks after the 
onset of diabetes. 3. Urine tests for sugar were made 
at least once daily ever since onset of diabetes with a 
conscientious attempt to have the urine sugar free or 
nearly so before meals. Insulin dosage adjustments were 
made according to results of urine tests. 4. The diet 
must have been weighed for the first 6 weeks of treat- 
ment and thereafter at intervals with careful measure- 
ment of food at all other times since onset of diabetes. 
5. Regular physical examinations and laboratory tests 
were made by a physician at least once annually. The 
blood and urine tests were satisfactory. 


FAIR CONTROL 1. The patient must never have been 
in coma (except for cases in which the diagnosis was 
made with the patient in coma, or rare cases in which 
an unavoidable overwhelming infection or other com- 
plication precipitated coma). 2. Insulin therapy was 
begun within 24 months of onset of symptoms of dia- 
betes. 3. Tests of the urine for sugar were made one 
or more times weekly in an attempt to maintain free- 
dom from glycosuria. 4. Dietary management by the 
patient must have been conscientiously attempted, al- 
though food was not weighed or measured. Rarely, if 
ever, was there indulgence in gross dietary indiscretions. 
5. Satisfactory blood sugar determinations -were made. at 
the time of physical examination by the patient’s doctor 
at least once every 2 years. 


PooR CONTROL 1. Avoidable coma one or more 
times. 2. Insulin therapy was not begun until more than 
24 months after the onset of diabetes and in some 
cases used irregularly. 3. Urine specimens were tested 
infrequently, or at intervals of months or years. 4. No 
measurement or weighing of food was made in relation 
to urine tests or insulin dosage. 5. No regular examina- 
tions were made by a physician. At infrequent intervals, 
office or hospital examination showed marked glycosuria 
and hyperglycemia. 


The diagnosis of retinitis was made in patients in 
whom many hemorrhages and exudates or actual retin- 
itis proliferans were found. The group of patients with 
“no retinitis” included those with no hemorrhages what- 
ever or only a minimal number such as 2 or 3 hem- 
orrhages or microaneurisms. Similarly, patients were 
classified as having calcified vessels when parallel linear 
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areas of calcification were seen in more than one area 
and as having “no calcification” when either no evi- 
dence of calcification or only the most minimal traces 
were seen by roentgenogram. The diagnosis of diabetic 
nephropathy was based upon the finding of proteinuria, 
edema, hypertensicn and decreased kidney function; al- 
most invariably there was associated retinitis of moderate 
or severe degree. 

For comparative purposes data obtained from a con- 
trol group of “normal” individuals have been included. 
These subjects were selected according to criteria estab- 
lished in the Cooperative Study of Lipoproteins and 
Atherosclerosis. In brief, subjects were obtained from 
industrial and business employment rolls and from clinic 
and hospital contacts of people obtaining annual physi- 
cal check-up for preventive medical purposes. The clini- 
cal classification “normal” was based in each instance on: 
a negative medical history coupled with no physical and 
laboratory signs suggesting cardiovascular-renal disease 
or diabetes; blood pressure under 140/90; a normal 
electrocardiogram; and absence of protein, sugar or ab- 
normal sediment in the urine. In addition, subjects with 
such disorders as thyroid disease, xanthomatosis, etc., 
were excluded when known. This group then serves as 
a reference for comparison. The term “normal” is ap- 
plied to these data in the sense of prevalence and with- 
out implication of desirability. 


RESULTS 

The data on lipid levels in the normal group are con- 
tained in Table I. It is noteworthy that the values for 
each quantity are generally lower than the published 
data of Jones, et al.* Furthermore, the differences are 
larger than can be accounted for by the small but per- 
sistent difference of mean values consistently observed 
between laboratories in the Cooperative Study.* 

The lipid levels in the total series of 218 diabetic 
patients with relation to age, sex, insulin dose and 
duration of the disease have been summarized in Fig- 
ures 1a, Ib, 2 and 3. It appears that the concentration 
of serum lipoproteins of the S- 12-20 class rises slightly 
with age but then has a tendency to fall slightly late 
in life. These changes are not dissimilar from those of 
the normal group. (Table I) The sex difference is not 


* Since the subjects measured in each laboratory are obtained 
from similarly distributed sources (e. g., the Harvard Labora- 
tory measurements include subjects from several California 
industries and the Donner laboratory group has measured 
many Massachusetts subjects), it seems unlikely that geo- 
graphic differences explain the differences observed. For the 
present comparative purposes, these laboratory differences are 
of no particular significance. 
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TABLE | The serum cholesterol and lipoprotein levels of 704 
normal Americans according to age and sex. Values 
are expressed in mg. per cent followed by standard 
deviation of distribution. 





Age, 

decades 20-29 30-39 40-49 50-59 60-69 70-79 80- Total 
MALES 

Number of 

subjects 38 142 225 144 38 12 5 604 


S_ 12-20 33.7 37.3 38.1 39.3 36.6 37.5 33 
H22.4+421.5+20 +18.4+22 +25.9+ 13.3 


S, 21-35 21.3 29.9 21.9 22.5 19.1 24.2 21 
1216+ 14.4- 163 +1Z4+11.7+15 + 8 


S, 35-100 60 59.3 65 59.1 50.3 51.7 36 
A511 42.2+52.3446 +37.3-454.9+21.3 





Total 

Choles- 219.7 227.5 238.8 236.5 227.6 195.8 215 

terol +80+59.5+59.5+51.5+51 -+51.5+37.5 
FEMALES 

Number of 

subjects 19 16 30 16 85 I 87 

S, 12-20 24 =626.9 32.7 39.4 25 35 


N79 410.1 +23.2+17.9+11 


S, 21-35 11.300 12.5 15 18.8 II 35 
t+ 98+ 7.112.9+10.5 =-5 


S,35-100 18.2 22.5 303 534 19 90 
+20.4+11.5+23.8+39.6+ 9.7 


Total 
Choles- 196.1 203.1 223.3 259.4 215 275 
terol +75 +55.5+50.54-75 +80 
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striking but in the Sp 21-35 and S¢ 35-100 classes of 
lipoprotein there is persistent evidence that the lipid 
levels of the males exceed those of females. The relation- 
ship between insulin dose and serum lipids is described 
in Figure 2. The present data do not allow conclusions 
but there is evidence of some influence of increasing 
insulin requirement on the serum lipids, although the 
relationship is apparently not linear and not large. The 
explanation is especially complicated when it is recalled 
that it has been established that the degree of diabetic 
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FIGURE 3 The relationship of the S, 12-20 class of lipoprotein 
and cholesterol to the duration of diabetes in 218 
patients. 


control and the incidence of complications is not re- 
lated to the size of the insulin dose.* 

In Figure 3 are shown mean values for levels of chol- 
esterol and the S- 12-20 class of lipoproteins related to 
duration of diabetes. In the first 25 years of diabetes no 
definite changes in mean values appear. After 25 years 
a decrease in mean values, especially in the cholesterol 
is seen. 

The relation between degree of control of diabetes 
and the distribution of mean lipoprotein and cholesterol 
values in the group of 144 patients is shown in Table 
2. It will be seen that 96 of the total of 144 patients 





TABLE 2 Mean lipoprotein and cholesterol values in 144 dia- 
betic patients related to the degree of control of 
the disease. 





Degree S, 12-20 S_ 21-35 S, 35-100 Cholesterol 
of Control No. mg% mg% mg % mg % 
Good 19 42(31)*  21(16)* 24(22)* —-242(231)* 
Fair 29 «42 20 26 223 

Poor 96 55 33 45 256 





*One case of familial hypercholesterolemia excluded 
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were found to have maintained poor control. Twenty- 
nine had been under fair control and 19 were con- 
sidered to have been under good control. The S- 12-20 
class of lipoproteins occurred with the same average 
concentration in the groups of good and fair control 
but the mean values were higher in patients with 
poor control of diabetes. A similar increase was 
shown in the concentration of the lipoproteins 
of the S- 21-35 group and the lipoproteins of 
the Sp 35-100 group. The mean level of plasma choles- 
terol also was higher in the group with poor control 
although the difference in terms of percentage was not 
as great as shown in the levels of lipoproteins. Actually, 
the figures as given should be corrected for the fact 
that in the group of patients with good control is in- 
cluded one man, aged 31 years, whose value for lipo- 
proteins of the Sy 12-20 class was 290 mg. per cent. 
This young man really was under good diabetic control 
but he suffered from familial hypercholesterolemia. If 
he is excluded, then the average for the remaining 18 
cases under good control would fall to the values shown 
in parentheses in the tables (31 mg. per cent for the 
Sp 12-20 group, 16 mg. per cent for the Sy 21-35 and 
22 mg. per cent for the S- 35-100 lipoproteins and the 
mean cholesterol for that group would fall to 231 mg. 
per cent). In Figure 4 is shown the frequency distri- 
bution of the S- 12-20 values in relation to good, fair 
and poor control. This figure serves to indicate the 
characteristic skewness of the distribution of the S; 12- 
20 values. The same skewness is found for the other 
lipoprotein classes as well as for cholesterol. It is evi- 
dent, however, that the frequency of high levels of 


St 12-20 values is greater with poorer control. This 
skewness characteristic of the data minimizes the use- 
fulness of conventional statistical perimeters such as 
the mean and standard deviation. 

It seems clear that a difference in the level of lipo- 
proteins and of cholesterol exists in patients with poor 
control as contrasted with patients under good diabetic 
control. The basic and unresolved question is whether 
these differences in lipoprotein concentrations have 
etiologic importance in relation to control of the dis- 
ease or whether they are a reflection of the differnce 
in incidence of complications in these groups. In other 
words, are these elevated values to be considered as 
cause or a consequence of the vascular disease? 


DIABETIC NEPHROPATHY 


In Figure 5 are contrasted the findings in 26 patients 
of the study group in whom diabetic nephropathy was 
present with 118 patients who were without evidence 
of kidney disease. In the nephropathy group only 4 
cases were in the stage of terminal nitrogen retention. 
The mean value for the S- 12-20 class of lipoproteins 
was 100 mg. per cent in the 26 patients with neph- 
ropathy and 39 mg. per cent in the 118 cases without 
nephropathy. For the S- 21-35 class of lipoproteins the 
corresponding values were 62 and 21 mg. per cent, 
respectively. The mean cholesterol values were 318 mg. 
per cent for the nephropathy group and 234 mg. per 
cent for the 118 patients without renal disease. The 
difference between the two groups is striking. Thus in 
118 patients without renal disease only 10 per cent had 
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FIGURE 5 Mean serum lipid values in 26 patients with dia- 
betic nephropathy compared with those in 118 dia- 


betic patients without kidney disease. 





values of the S- 12-20 class of lipoproteins exceeding 
70 mg. per cent but 31 per cent of the patients with 
nephropathy had values above this level. Similar differ- 
ences appeared in the other lipid values. Fifty-eight 
per cent of the subjects with nephropathy had serum 
cholesterol values exceeding 260 mg. per cent, whereas 
only 24 per cent of the subjects without nephropathy 
had values above this level. In this group of patients 
the disturbance in protein metabolism with marked 
proteinuria and changes in the serum protein with an 
altered albumin-globulin ratio might be expected to 
lead to alterations in serum cholesterol and other lipids. 
Since disturbances of protein metabolism are an early 
sign of nephropathy® these serum lipids changes may 
be a consequence of the disease just as they seem to be 
in certain other diseases such as nephrosis.*° 


RETINITIS AND ARTERIAL CALCIFICATION 


Two other clinical complications in this group of young 
diabetics are retinitis and arterial calcification. In order 
to show the relationship of these two complications to 
the serum lipid values, the patients have been divided 
into 4 groups. Group 1 includes patients with no or 
minimal retinal lesions and with no or minimal arterial 
calcification. Group 2 includes patients with the same 
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TABLE 3 The relationship of degrees of retinitis and arterial 
calcification to the mean lipoprotein and cholesterol 
values of 144 diabetics.* 

Number Se Ss Ss 
Group Cases 12-20 21-35 35-100 Cholesterol 
mg% 
! 49 31 15 23 217 
2 19 37 13 24 247 
3 33 63 43 52 259 
4 43 69 4! 53 274 





*Group |: no or minimal retinitis and no or minimal arterial calcifica- 
tion; Group 2: no or minimal retinitis but moderate to marked calcifica- 
tion; Group 3: moderate to marked retinitis but no or minimal calcifica- 
tion; Group 4: moderate to marked retinitis and moderate to marked 
calcification 


minimal amount of retinitis but moderate to marked 
calcification of arteries. In Group 3 are included cases 
with moderate to marked retinitis but no or minimal 
calcification. Included in Group 4 are those patients 
with moderate to marked retinitis and also moderate 
to marked calcification of the arteries. The mean values 
for the various serum lipids measured are shown in 
Table 3. There is a progressive increase from Group 
1 to 4 of all the values. However, a striking and char- 
acteristic feature of these changes appears in Figure 6 
in which the values for the S- 12-20 class of lipopro- 
teins are placed beside the values for cholesterol in each 
of the four groups. It is apparent that the S- 12-20 
measurement is most characteristically associated with 
the increase in the degree of retinitis. The increase in 
cholesterol values are gradual throughout the four 
groups. The increase in the level of the S- 12-20 class 
of lipoproteins is of much greater degree and seems to 
be characteristic and specific. The greater extent and 
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FIGURE 6 Comparison of the increase in S, 12-20 class of 
lipoprotein and cholesterol values in 144 diabetic 
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significance of the Sy 12-20 change illustrated in Figure 
6 is emphasized by a consideration of the greater vari- 
ability of the cholesterol measure. Since the standard 
deviation of cholesterol measurements is much larger 
(50-60 mg. per cent) it follows that mean differences 
must be large to be significant. Statistical treatment 
confirmed the finding that there is a significant differ- 
ence between the S; 12-20 values for patients with and 
without retinitis, whereas no significant difference could 
be found for the cholesterol values in these groups. 
Significance testing was done after 1 logarithmic trans- 
formation of the data for correction of skewness had 
been made. 


SUMMARY 


The serum cholesterol and lipoproteins of the Sy 12-20, 
S- 21-35 and S- 35-100 classes in 218 diabetic patients 
have been studied and compared with similar data 
obtained from 691 normal subjects. 

It appears that the severity (as measured by insulin 
dosage) and the duration of diabetes are not important 
factors in determining the levels of serum lipoproteins 
and cholesterol in patients under treatment with insulin 
for periods up to 25 years. 

The classification of 144 young patients with diabetes 
exceeding 10 years duration into 3 classes of control 
revealed higher mean levels of the serum lipids in the 
subjects with poor control. Levels of the S; 12-20 lipo- 
proteins exceeding 50 mg. per cent occurred in 32 per 
cent of patients with poor control, 17 per cent of pa- 
tients with fair control and ro per cent of patients 
with good control. 

In 26 cases with diabetic nephropathy there was a 
marked elevation in all of the serum lipid components 
as compared with values obtained in the 118 subjects 


without renal disease. 

A significant finding was the relationship between the 
presence of retinitis and elevated values of the S;¢ 12- 
20 lipoproteins. Arterial calcification showed a much 
less striking relationship to this lipoprotein. Statistical 
analysis reveals that the lipoprotein levels alone were 
significantly associated with retinitis. 
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LIPOPROTEIN MOLECULES 
CHOLESTEROL and ATHEROSCLEROSIS 
in DIABETES MELLITUS 


by Joseph H. Barach, M.D., and Alexander D. Lowy, M.D. 


In the past, when the clinician discussed arteriosclerosis, 
he usually thought in terms of its more common form, 
which is characterized by hyperplasia of the medial 
layer of the artery. Clinically such vessels are easily pal- 
pated, they are thicker and harder than normal and a 
considerable proportion of them can be visualized with 
the x-ray, showing varying degrees of density and calci- 
fication. The vessels in this form of arteriosclerosis are 
not necessarily narrowed to a point at which they retard 
the flow of blood, and are not the common cause of 
gangrene of the extremities. In fact, this type of arterio- 
sclerosis actually causes few symptoms unless or until a 
single organ, for one reason or another, becomes highly 
involved. 

In the past it has been taken for granted, uncritically, 
that diabetes is the cause of this form of vascular disease 
in the diabetic. More careful analysis, however, has 
shown that arteriosclerosis involving the medial layer of 
the artery, frequently existed in the diabetic before the 
onset of his disease and that it evolves independently, 
irrespective of the diabetes. 





*This study is supported by the Research Grants Division U.S. 
Public Health Service under the Committee on Lipoproteins 
and Atherosclerosis. 
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ATHEROSCLEROSIS 


The topic which holds our main interest at this time 
presents quite a different picture. The vascular lesion 
with which we are concerned here is not the medial 
type of arteriosclerosis; it is a more specific lesion of the 
arteries which involves the intima, and it is known as 
atherosclerosis. 

The pathologic physiology of atherosclerosis as it is 
understood today, evolves in the following manner. 
There is first, a period of hyperlipemia, brought about 
by ingestion of excessive amounts of fat, or an inability 
to metabolize the daily intake of fat in a normal way. 
After hyperlipemia has existed in the patient for a 
variable length of time, under certain unfavorable con- 
ditions, the arterial lesion is inaugurated. 

It should be noted here that excess lipids occur in 
the blood of nondiabetics as well as in diabetics, and 
that atherosclerosis occurs in nondiabetics as well as in 
diabetics. But, atherosclerosis is far more common in 
diabetes than in other diseases. Briefly stated, it is as- 
sumed that a continuous or recurrent hyperlipemia leads 
to occurrence of abnormal deposition of fat into the 
intimal layer of the artery, and this is followed by cal- 
cium deposition. The x-ray reveals presence of calcium 
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deposits which in turn reveal the existence of athero- 
sclerosis. 

Such are the lesions found in the thoracic aorta and 
its branches including the coronaries, the abdominal 
aorta, the iliac arteries and the upper two-thirds of the 
femoral arteries. Below that, beginning in the popliteal 
area, the histologic picture in the diabetic seems to 
change. The atheromatous type of lesion seen in the 
aorta and its proximal branches is replaced by a process 
of fibrinization. A fibrinous hyperplasia of the intima 
occurs, even to the point of complete occlusion of the 
lumen. This is the type of lesion that leads to diabetic 
gangrene. This fibrinous type of lesion, in part at least, 
may be the product of certain hydrostatic factors. Klotz 
has shown many years ago, that arteriosclerosis can be 
induced by abnormal intravascular pressure. In the erect 
posture the intravascular pressures within the vessels of 
the leg, would tend to produce such lesions. During the 
past year Wilens has shown how intravascular pressures 
may cause fat infiltrations into the intima and media of 
arteries." 

Such are the lesions found at different levels in the 
arterial system in diabetes mellitus. They have been 
known and studied for 40 years, and it may be that the 
last words on the subject have not yet been said. It is 
not known which specific factor, if any in diabetes is 
responsible for the inauguration of these lesions, or how 
many other factors may be responsible for their occur- 
rence. What is known is that atherosclerosis is a char- 
acteristic lesion in diabetes and that it occurs more 
frequently in diabetes than in other diseases. 

Within the last few years Moreton called attention 
to the existence of certain types of chylomicrons in the 
circulating blood? and Gofman* delineated the existence 
of lipoprotein molecules of varying sizes in the blood 
of patients with coronary disease, hyptertension, diabetes 
mellitus, hypothyroidism, xanthosis etc.—those diseases 
in which atherosclerotic lesions are frequently found. 

Aiming to cast additional light on the subject, under 
the auspices of the Committee on Lipoproteins of the 
Research Grants Division of the U. S. Public Health 
Service, we undertook the study of a thousand diabetics 
who had been under the care of one of us for one to 40 
years, in the outpatient clinic and in private practice. 
The aim was to correlate the total clinical picture of 
the diabetic with the lipoprotein molecules, and cho- 
lesterol content of the blood. 

The entire group was segregated into two parts, for 
comparative studies, on the assumption that private 
patients exercise better diabetic control, and that the 
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findings in one group might, to a certain extent, differ 
from the other. We have been prescribing diets com- 
paratively low in fat since the advent of insulin. We 
do not order more than 90 gm. of fat, usually 80 to 85 
gm. of fat per day. At the same time we realize that 
it is all too common for patients to exceed the exact 
amounts of food ordered. It is equally true that if we 
ordered larger amounts of fat in the first place, our 
patients would take still more, and that would end in 
a relatively high fat diet. 

This is a preliminary report, since about one third 
of the cases are still being processed; but to a large 
extent we are satisfied that the trends are already defi- 
nitely established. 


STANDARD VALUES 


The Lipoprotein Committee of the Research Grants 
Division of the United States Public Health Service 
tentatively agreed on certain normal values for the 
lipoprotein molecules and cholesterol (the Kendall, 
Brodie, Abel method). These accepted values represent 
the findings in large groups in normal health and free 
of discoverable disease. Based on this experience, for 
the purposes of the present study, we consider that 
values for S- 12-20 lipoproteins above 50 mg. per 100 
cc., and for cholesterol higher than 250 mg. per 100 cc., 
are above normal. It is agreed that there can be no 
absolute point at which the normal ends and the ab- 
normal begins. This is true of lipoprotein molecules, 
and of cholesterol values as well as of many other 
constituents in the chemistry or histopathology of the 
human organism. 


PRESENT STUDY 


Our first aim was to study the old question as to 
whether there is hyperlipemia in diabetes; and sec- 
ondly, to what extent is hyperlipemia related to the 
destructive complications of diabetes mellitus. 
Cholesterol Studies: We studied the cholesterol levels 
in relation to age, sex, race, private or clinic cases, 
underweight, overweight, blood pressure, size of heart, 
retinopathy, Sp 12-20 lipoprotein molecules, calcification 


_in the arterial system as seen in the x-ray film, duration 


of diabetes and diabetic control. Our observations on 
retinopathy and other complications will be reported 
elsewhere. 

Cholesterolemia in Diabetes: Figure 1 shows that in 
614 cases of diabetes, the blood cholesterol was normal 
(under 250 mg.) in 255 and higher than normal in 
359 cases. Thus high blood cholesterol occurred one 
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and one-half times as frequently as normal cholesterol. 
It will also be seen in Figure 1 that not only were there 
more cases of diabetes with high cholesterol, but that 
the average level of cholesterol was higher. 
CHOLESTEROL LEVEL IN PRIVATE AND CLINIC DIABETICS. 
614 CASES 


1785 





owestenn uve. 
Cholesterol level in diabetes. 


FIGURE | 

Cholesterol and Body Weight: Figure 2 shows that 
in a series of 531 cases of diabetes, the patients who 
were underweight showed low cholesterol values more 
frequently than those who were overweight. Elevated 
cholesterol occurred more frequently in those who were 
25 to 75 pounds above normal. The greatest overweight 
was not accompanied by the highest cholesterol values. 
Evidently the fat that has been deposited under the 
skin is one thing and fat in the circulating blood is 
quite another. Thus a fat subject may show only a 
moderate cholesterol excess. 

Cholesterol Levels in Diabetics with Hypertension: 
Among 626 cases of diabetes, hypertension was found 
in 33 per cent. This incidence of hypertension in dia- 
betics corresponds to our previous studies. In this group 
of hypertensive diabetics, 20 per cent had high cho- 
lesterol value and 13 per cent had low cholesterol.In- 
cluded in the hypertensive diabetics were 16 cases of 
Kimmelstiel-Wilson’s disease; of these, 15 had high 
blood cholesterol values. 

Heart Size and Cholesterol Levels: Is there a relation- 
ship between these two? In a series of 484 diabetics, 
heart measurements were checked according to the 
Groedel index and the Ungerlieder-Clark tables which 
are accepted standards. By these criteria, we found the 
size of the heart was normal in 57 per cent of the cases, 
larger than normal in 17 per cent and smaller than 
normal in 26 per cent. The finding of a small heart in 
26 per cent of cases of diabetics was an arresting fact. 
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CHOLESTEROL AND BODY WEIGHT 
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An analysis of the incidence of high blood choles- 
terol in these three groups revealed the following: In 
cases in which the heart was large, the cholesterol was 
low in 15 per cent and high in 25 per cent. In cases 
in which the heart was small, the cholesterol was low 
in 27 per cent and high in 33 per cent. In other words, 
the blood cholesterol was low in 42 per cent, cases in 
which the heart was abnormal in size, large or small, 
and high in 58 per cent of them. 

To pursue this thought still further, it is an accepted 
fact that more than 80 per cent of diabetics are over- 
weight at some time, before or after the onset of dia- 
betes. Thus a diabetic who is overweight, and has a 
smaller than average normal heart, and who also has 
hyperlipemia, has a more or less complete background 
for cardiovascular complications. An obese diabetic with 
a small heart is as much handicapped as a Mack truck 
with an Austin motor. 

Cholesterol and X-Ray Findings: As shown in Table 
2, the following areas were examined. 1) thoracic aorta, 
particularly the aortic knob; 2) the abdominal aorta; 
3) the femoral vessels and tibial vessels. In the 484 
cases of diabetes examined, calcium deposits at one or 
more of the above mentioned areas were found in 295 
cases; there was no positive evidences of calcification 
in 189 cases. In the 295 positive cases, 182, or 61 per 
cent, showed high blood cholesterol and 113, or 38 
per cent, showed normal cholesterol. The inescapable 
conclusion is that where there is extensive calcification 
there is or there has been hypercholesterolemia. 

On the other hand, in the cases in which no calcified 
vessels were detected by x-ray, 17 per cent showed 
cholesterol under 250 mg. and 18 per cent had choles- 
terol values over 250 mg. (Table 3). In the light of 
these findings it appears that there is a positive relation- 
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ship between hyperlipemia as manifested by hyper- 
cholesteremia, atherosclerosis, and calcium deposition. A 
blood cholesterol value above the normal level is the 
common finding in cases in which there is x-ray evi- 
dence of arterial calcification, and is an exceptional 
finding in patients who do not show calcification. 

Cholesterol Level awd Duration of Diabetes: It will 
be noted in Figure 3 based on 596 cases that the num- 
ber of high cholesterol values increases during the first 
15 to 17 years, which in reality is the period during 
which damage is accumulating in the diabetic. In sep- 
arating clinic from private cases, it appears that this 
accumulation of damage extends over a longer period 
in private cases, in which diabetic control is better than 
clinic cases. After the 12th year in clinic cases and after 
the 17th year in private cases the incidence of high 
cholesterol drops off, because the total number of dia- 
betics also diminishes as the patients advance in years, 
and as mortality takes its toll. Whatever the ultimate 
explanations may be, it is evident that hyperlipemia or 
hypercholesterolemia prevails during that time in the 
life of the diabetic in which we see the complications 
of the disease most frequently. 


CHOLESTEROL LEVELS AND DURATION OF DIABETES 
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OURATION OF DIABETES IN YEARS 
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FIGURE 3 Cholesterol levels in diabetics, over the years. 


LIPOPROTEIN STUDIES 


We studied the Sy 12-20 lipoprotein molecules of the 
blood in relation to age, sex, color, occupation, duration 
of disease, body weight, blood pressure, size of heart, 
retinopathy, calcification of arteries, blood cholesterol 
value and diabetic control. According to Gofman, the 
S- 12-20 lipoproteins contain 25 per cent of cholesterol 
and the question arises as to whether lipoprotein read- 
ings reflect the total blood cholesterol and whether 
cholesterol readings reflect the amount of lipoproteins 
in the circulating blood. On this point we will present 
our own observations later. 

Sex and Color: In our previous studies as well as in 
this one, we find more female diabetics than males. 
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TABLE | Incidence of normal and abnormal sized hearts and 
cholesterol levels in each group 
Heart Size and Cholesterol Level 
Diabetes — 484 Cases 
Large Hearts — 17% 
Small Hearts — 26% 
Average Size — 57% 
Low Cholesterol with Large Hearts 15% with Small Hearts 27% 
High Cholesterol with Large Hearts 25% with Small Hearts 33% 





TABLE 2 Extensive calcification—high cholesterol 


484 Diabetics — 295 Positive X-Rays 
Calcified Vessels 
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TABLE 3 Cholesterol values in diabetics showing no calcifi- 
cation of vessels. 


Cholesterol in 484 Negative X-Ray Cases 


Cholesterol under 250 mg. 17% 
Cholesterol over 250 mg. 18% 





TABLE 4 S, 12-20 lipoprotein values according to 
color and sex 
Males 216 33% 
Females 462 66% 
Combined white and negro males 33% high S, 
Combined while and negro females 43% high S, 
White males 34% high S, 
White females 49% high S, 





Thus in 618 cases of diabetes there were 33 per cent 
males and 66 per cent females. The lipoprotein measure- 
ments revealed that 43 per cent of the female diabetics 
and 33 per cent of the males had S- 12-20 lipoproteins 
higher than normal. In the white diabetics our figures 
show an increase in 49 per cent of females and 34 per 
cent of males. This difference is of no apparent sig- 
nificance. 

Comparison of Private and Clinic Cases: In the same 
group of 618 cases, of which 23 per cent were private 
cases with better control on the average, a high value 
for Sp 12-20 lipoprotein was found in 26 per cent of 
the private cases and in 30 per cent of the clinic cases. 

Overweight in Diabetes and S; 12-20 Lipoproteins: 
An analysis of 626 cases of diabetes with overweight 
showed, first of all, that 40 per cent had high Sy 12-20 
lipoprotein values and therefore hyperlimemia. It will 
be noted in Table 5 that the degree of obesity as re- 
flected in the number of pounds overweight is not 
related to the occurrence of high S- 12-20 lipoproteins. 
These values for blood lipids are related to circulating 
fat molecules in the blood, and not the stored fat in 
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the body of the individual. Whether the patient is 25 
Ibs. or 125 lbs. overweight does not mean that he will 
have a normal or high lipoprotein level at all times. 


Lipoproteins in Hypertension: In 626 cases of dia- 


betes, we found an existing hypertension in 34 per cent. 


In these hypertensives we noted that 41 per cent (90 
cases) had high lipoprotein levels. Thus diabetes plus 
hyptertension, plus hyperlipemia, create a background 
for complications in the vascular system of the diabetic, 
and this triad therefore may be of diagnostic and prog- 
nostic significance. 

Lipoproteins and Catctpianon of the Vascular Sys- 
tem: Among 483 cases of diabetes we found in 297, 
calcified plaques as visualized by the x-ray in the thor- 
acic aorta, abdominal aorta, femoral and tibial vessels. 
As Table 6 shows, there were 42 patients with calcifi- 
cation in all four areas—73 with calcification in 3 areas 
—86 with 2 areas and 96 with demonstrable plaques 
in only one area. In the entire group, 45 per cent of 
the cases showed high lipoproteins. 

The table further shows that the number of diabetics 
who had calcifications in more areas in the arterial tree 
diminished as the number of areas involved increased. 
The trend here is interesting and lends itself to various 
interpretations. Hyperlipemia over a sufficient length of 
time, in the presence of a disturbed metabolism, or in 
the presence of other factors, leads to more extensive 
distribution of lesions, throughout the vascular system. 


Lipoproteins and Heart Measurements: In 484 cases 
of diabetes the size of the heart was normal (43 per 
cent) in 266 cases (57 per cent). In 218 cases the heart 
was normal or average in size. Of these 218 cases, the 
suggest that abnormal heart size, plus hyperlipemia as 
indicated by both the cholesterol and lipoprotein values, 
heart was smaller than average in 60 per cent and 
larger than average normal in 40 per cent. Thus our 
figures showed one and one-half times as many small 
hearts as there were of large hearts in these cases of 
diabetes. They also show that in the small heart cases 
the S- lipoprotein values were higher than normal in 
35 per cent, while in the large hearts the lipoprotein 
values were higher than normal in 40 per cent of the 
cases. If we combine both the small and large heart 
cases into one group, we find that in 37.5 per cent of 
the cases in which the heart was abnormal, higher than 
normal lipoprotein levels were found. These findings 
may be potent factors in the causation of cardiovascular 
complications in the diabetic. 

Lipoprotein Levels and Duration of Diabetes: Since 
it is generally true that most of the damage to the dia- 
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TABLE 5 Increase in S, 12-20 lipoprotein values with obesity. 
626 Cases 
Overweight 
0 to 25 Ibs. (53 cases) 41% High S, 
25 to 50 Ibs. (69 cases) 37% High S, 
50 to 75 Ibs. (60 cases) 41% High S, 
75 to 100 Ibs. (32 cases) 42% High S, 
100 to 125 Ibs. ( 9 cases) 39% High S, 
TABLE 6 S, 12-20 lipoprotein molecules 
in positive x-ray cases 
cases 
Diabetes 483 Cases 
Areas 
Involved Cases Normal S, High S- % - High S, 

4 42 26 cases 16 cases 37% 

3 73 33 cases 40 cases 54% 

2 86 50 cases 36 cases 41% 

I 96 53 cases 43 cases 44% 
Total 297 162 135 45% 
TABLE 7 S, 12-26 lipoprotein molecules 

as related to heart size.* 
484 Diabetics 
Normal S, High S, 
Average Size 266 Cases 
Small Hearts 132 Cases 65% 35% 
Large Hearts 86 Cases 60% 40% 


1/2 times as many small hearts as large in this series 
37.5% of cases have high S, 


*(Groedel Index and Ungerleider-Clarks Tables) 








TABLE 8 Incidence of high S, 12-20 lipoprotein molecules 
as related to duration of the disease. 


536 Cases 


0- 5 years 29% High S, 
6-10 years 38% High S, 
11-15 years 44% High S, 


Longer duration—higher S, levels 





betic occurs during the first 15 years of his disease, it 
seemed worth while investigating the incidence of 
higher than normal levels of the lipoprotein molecules. 
This is shown in Table 8. Thus it appears that during 
the first 5 years, 29 per cent of 536 cases had higher 
than normal levels. During the 6 to 10 year period, 38 
per cent and during the 11 to 15 year period, 44 per 
cent showed higher than normal lipoprotein levels. 
These analyses show that as the disease progresses, the 
high lipoprotein levels and therefore hyperlipemia oc- 
curs with greater frequency. 

S; 12-20 Lipoprotein Molecules and Diabetic Control: 
Our observations on this point cover a series of 531 
patients who have been under our care from one to 40 
years. Since the use of insulin, we have ordered a diet 
for them comparatively low in fat. We estimate the 
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TABLE 9 Poor control showed greater incidence of high S, 
12-20 lipoprotein molecules in the blood of dia- 
betics. 

531 Cases 
Cases Normal High S, Per cent 

Good Control 278 180 98 31% 

Fair Control 109 65 44 40% 

Poor Control 144 73 71 49% 

TABLE 10 Cholesterol level is no index of the actual level 


of S, 12-20 lipoprotein molecules in 40 per cent 


of the cases. 
60! Cases of Diabetes 
Low Cholesterol and Low S, in same patient |70= 359 Cases 


High Cholesterol and High S, in same patient 189 
Low Cholesterol and Low S, in same patient 53= 242 Cases 
High Cholesterol and Low S, in same patient 189 


Opposite trends in 242/601 — 40% 





degree of diabetic control by the state of the patient 
over the years as shown in his continued history. We 
divided these cases into those that were under good 
control, fair control and poor control; on the basis of 
blood sugar, urine sugar, general health of the patient, 
etc. By these standards (Table 9) of those under good 
control, 31 per cent had high lipoprotein levels; of 
those under fair control, 40 per cent had high lipopro- 
tein levels; and of those under poor control, 40 per cent 
had high lipoprotein levels. The trend here is a positive 
one, and the picture as a whole fits in with what we 
know about these patients and their disease in general, 
as well as the complications of their disease. 


COMPARATIVE VALUES 


Do the levels of cholesterol and S- 12-20 lipoprotein 
molecules have the same clinical significance for the 
individual patient? Do they both tell the same story, 
and is the cholesterol reading interchangeable with the 
12-20 lipoprotein molecule reading for clinical pur- 
poses? If that were true, much time and labor would 
be saved in the future. To that end we analyzed our 
findings in 601 cases with the following results: 

In a series of 6o1 cases of diabetes, both the choles- 
terol and S- 12-20 lipoprotein molecules were either 
above or below the normal levels in 359 cases; both 
showing a similar trend. But in the remaining 242 cases, 
the trends were in opposite directions. Either the cho- 
lesterol was low and the lipoprotein readings were high 
or the cholesterol was high and the lipoprotein levels 
low. In either case they were distinctly different and 
neither one could have been used for the other, for the 
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purposes of clinical interpretation. Insofar as these ob- 
servations go, we find an absence of similarity in trend 
in 40 per cent of the cases. 


SUMMARY 


We have made a preliminary survey of what is ulti- 
mately to be a series of one thousand cases diabetes. In 
this we are studying the Sy 12-20 lipoprotein molecules 
and the blood cholesterols in patients in relation to age, 
sex, color, occupation, duration of disease, overweight, 
size of heart, calcification of the thoracic and abdominal 
aorta, femoral and tibial vessels, blood pressure and 
diabetic control. We are also studying the retinopathies, 
diabetic lipodystrophies, and other phases and compli- 
cations of this disease which will be reported in the 
completed studies in which we are now engaged. Up to 
the present time in our studies we have found that: 
1) the frequency of hypercholesterolemia and increase 
in S¢ 12-20 lipoprotein molecules, indicates that a dia- 
betic has a constant tendency toward increased lipids in 
the blood stream: 2) that hyperlipemia is more com- 
mon in those cases of diabetes in which appear the 
more extensive and more serious complications of the 
disease: 3) that where the cardiovascular system as re- 
flected by abnormal heart size and calcification of arter- 
ies shows greater involvement, the incidence of hyper- 
lipemia is highest. On all counts, there appears to be a 
distinct relationship between hyperlipemia and the 
various complications cf this disease. The question of 
cholesterol readings in these cases serving as a substitute 
for the S- 12-20 lipoprotein values was studied in a 
group of Gor cases of diabetes. We found that in 40 
per cent of the cases the readings tended in opposite 
directions. While one was above normal level, the other 
was below in the same blood sample. In these, the level 
of one would not have indicated the actual value of 
the other. 
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Previous reports by Gofman and associates’ have in- 
dicated that a higher level of the ultracentrifugal Sy 
12-20 fraction of serum lipoproteins is to be found in 
diabetic than in normal individuals. These data were 
obtained from populations of diabetic individuals which 
were not relatively homogeneous. They are also based 
upon the principle of computing the percentage of dia- 
betics with values of S, 12-20 below an arbitrary level. 
The method tends to obscure the fact that some dia- 
betics exhibit very low concentrations as well as very 
high concentrations. 

We have compared with normal individuals the more 
homogeneous groups of cooperating diabetics, unco- 
operating diabetics, and diabetics with some form of 
cardiovascular-renal disease. The data were treated so 
that the mean value of all the concentrations of S; 12-20. 
both low and high for any group, would be considered. 

The normal group consisted of 310 males between 
the ages of 26 and 6o. All had blood pressures below 
140 systolic and 90 diastolic; all electrocardiograms 





* Publication No. 16 of the Department of Biophysics. 
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(made on nine-tenths of the individuals) proved to be 
normal. None had a history of diabetes, cardiovascular- 
renal disease or nephritis. Urinalysis showed absence of 
albumin and sugar. The cooperating diabetics, number- 
ing 88 males, showed no evidence of cardiovascular- 
renal disease, were taking insulin as prescribed, had 
had diabetes for varying lengths of time, were on diets 
containing between 60 and 100 grams of fat each day 
and were judged to be good cooperators by their phy- 
sicians. 

The uncooperating diabetics, numbering 40 males, 
had no evidence of cardiovascular-renal disease but com- 
posed a somewhat heterogeneous group. They consisted 
of new patients, information about whose insulin and 
dietary intake was not accessible for evaluation, and 
patients whose physicians described them as poor co-- 
operators. The cardiovascular-renal group, numbering 
39 males, were diabetics who had had myocardial in- 
farction, angina pectoris and hypertension in all pos- 
sible combinations. 

Carefully excluded from all groups were individuals 
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diagnosed as having thyroid abnormalities, xanthelasma, 
alcoholism and other diseases known possibly to cause 
abnormal fat metabolism or for which medication might 
cause abnormal fat metabolism. Cases of Kimmelstiel- 
Wilson syndrome and epilepsy were also excluded. 

Table I illustrates the mean values of S- 12-20 lipo- 
proteins for normal males in age groups from the third 
to sixth decades. 





TABLE | S, 12-20 Lipoproteins in Normal Males 
Age Age Age Age 
21-30 31-40 41-50 51-60 

Number 76 131 78 25 

Mean 36.4 39.5 46.2 35.8 

Total Number 310 

Mean of Means 40.1 

Standard Deviation 22.1 


.088, not significant .07 


Correlation coefficient (r) 
.029, not significant .02 


Correlation ratio squared (E?) 





It may be seen that the mean of means for the 4 age 
groups is 40.1 mg. per cent which agrees very well with 
the findings of Jones, Gofman, et al* who found the 
mean concentration of S, 12-20 lipoproteins to be 40 
mg. per cent from 28 to 55 years. 

It is noticeable that the fluctuation in our group 
means is greater than theirs, probably because of our 
use of smaller numbers. Our group means vary from 
36.4 to 46.2 mg. per cent. However, the correlation 
coefficient of .o88 means that there are more than 7 
chances in 100 that there is no linear correlation between 
S- 12-20 lipoproteins and the age groups. The correla- 
tion ratio squared, indicates that there are more than 2 
chances in 100 that there is no association of any kind 
between S- 12-20 and these age groups. Therefore, it 
becomes justifiable to combine the means of all the 
groups into a mean of means, 40.1 mg. per cent for 
comparison with the different groups of diabetics. 

Table 2 gives a comparison of the lipoprotein values 
in the male groups of cooperating diabetics, cardio- 
vascular-renal diabetics, and uncooperating diabetics 
from 26 to 85 years. The group of cooperating diabetics, 
numbering 88 individuals, was sufficiently large to be 





TABLE 2 — S, 12-20 Lipoprotein in Diabetic Males 26 to 85 years 
Co- Cardiovascular- Unco- Unco- 
operating renal operating operating 
Diabetics Diabetics Diabetics Diabetics* 
Number 88 39 40 38 
Mean Value 40.2 41.4 65.6 46.7 
Standard 
Deviation 27.3 21.1 88.4 27.9 
Probability I Sf .08 16 





*Uncooperating Diabetics group omitting 2 cases in which values 
were over 350. 
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broken down into a 26-60 year sub-group and a 61 to 
85 year sub-group. Since the means and standard devi- 
ations of the sub-groups remained unchanged, these 
diabetics may be compared with the normals of 21 to 
Go years and with each other. 

For S; 12-20 lipoproteins it may be seen that the 
mean and the standard deviation of the cooperating 
diabetics does not differ from the normals or from the 
cardiovascular-renal diabetics. The mean for the unco- 
operating diabetics does appear to be higher, 65.6 
mg. per cent. However, the four-fold increase in the 
standard deviation from 22.1 to 88.4 indicates that the 
uncooperating diabetics consist of a much more hetero- 
geneous population than the other groups. Examination 
of the individuals in uncooperating diabetic group re- 
veals the presence of two cases in which the Sy 12-20 
values were extremely high—above 350 mg. per cent, 
When these are eliminated, it may be seen that the 
standard deviation and the mean for S- 12-20 lipopro- 
teins approaches that of the other groups. When we 
test the probabilities of differences existing between 
the diabetic groups and the normal group, it appears 
that there is practically no chance of a difference in 
S¢ 12-20 lipoproteins between cooperating diabetics and 
the normal group, 7 chances out of ro that there is no 
difference between cardiovascular-renal diabetics and 
normals, and 16 chances out of 100 that there is no 
difference between the uncooperating diabetics group 
(where two cases having values over 350 were omitted) 
and normals. 

Therefore, our data, at this time, do not demonstrate 
a clear difference among any of these groups of dia- 
betic males and normal males when both high and low 
values of S¢ 12-20 are given equal weight in the analy- 
sis of the data. 
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Before the discovery of insulin, vascular complications 
were seldom seen in juvenile diabetes mellitus. The 
disease picture was dominated by acidosis and coma, 
which in the majority of cases led to death before any 
signs of vascular disease had appeared. Even after in- 
sulin came into use, the combatting of acidosis and in- 
fection presented the main problem in diabetes therapy 
for about ten years. Increased knowledge of the use of 
insulin, the introduction of insulins with retarded ac- 
tion, the transition to a more normal calorie- and carbo- 
hydrate-rich diet, and modern chemotherapy brought 
about a rapid decline, however, in the frequency of coma 
and infections of diabetic children. The prognosis was 
considered much improved until the first alarming re- 
ports appeared of an increase in the frequency of vascu- 
lar complications in diabetes of more than ten years’ 
standing. 

During the last decade a number of important papers 
have been published on this subject.*° The most sig- 





{ Deceased. 

*From the Pediatric Clinic at Kronprinsessan Lovisa’s Chil- 
dren’s Hospitai and the Eye Department at the Sabbatsberg 
Hospital, Stockholm. 


NOVEMBER-DECEMBER, 1952 


nificant data from these earlier works have been col- 
lected in Table 1. Even with regard to differences in 
methods of examination, terminology, therapy, and pres- 
entation of the material, it is evident that with increas- 
ing duration of diabetes mellitus, vascular complications 
in the eyes, kidneys and peripheral arterial system are 
common, occuring in up to 70 per cent of cases after 
15 years. These changes lead gradually to invalidism 
and death due to impairment of vision and to renal in- 
sufficiency. The cause of these complications is still 
unknown. It has been claimed, though, that they may 
be aggravated by so-called “unphysiological” control of 
diabetic patients: i.e. the treatment which permits a 
certain degree of hyperglycemia and glycosuria. As our 
experience from a series of Swedish diabetic children 
treated with free diet does not support this opinion, we 
have found it appropriate to present the results of a 
follow-up examination of these patients. 


MATERIAE 
This investigation includes 257 cases of diabetes in 
children with onset of diabetes before January Ist, 1950, 
and under the care of the Stockholm children’s hospi- 
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tals, the majority at the pediatric clinic of The Crown 
Princess Lovisa’s Children’s Hospital. Of these, 110 
patients are still under regular control at the diabetes 
outpatient department of this hospital. Some are con- 
trolled at the other children’s hospitals in Stockholm, 
while others live in the country and are under their 
local physician’s control. Those remaining have been 
discharged from the children’s hospitals because of age 
and are under control at diabetes outpatient depart- 
ments for adults or by private physicians. We have 
sought contact with all by means of questionnaires sent 
to the patients and to their respective physicians. In 
this way we obtained information on all but ro patients, 
whom we could not trace. Thereafter the patients were 
summoned for a follow-up examination. This included 
completion of the patient's history, a physical examina- 
tion, a complete eye examination by the eye department 
of the Sabbatsberg Hospital,* x-ray examination of the 


*We wish to express our heartfelt gratitude for the caretul 
study of our cases made by the physicians attached to this de- 
partment. 


lower extremities, tests for diuresis, glycosuria, aceton- 
uria, and albuminuria, and determination of the blood 
sugar, non-protein nitrogen, and blood cholesterol. Un- 
fortunately we were not able to give more than two- 
thirds of the patients such a complete examination. For 
the rest, only some of these tests could be performed. 

The composition of the series is shown in Table 2. 
There was no difference in the sex distribution, 124 
being boys and 123 girls. There were 17 deaths (7 boys, 
10 girls), which makes a mortality rate of 6.9 percent. 
This mortality is similar to, or lower than, those of other 
comparable series (Table 1). Thus the mortality of 
White* in Boston was 11.8 percent, that of Rosenbusch? 
in Zurich 27.3 percent, that of John? in Cleveland 16.7 
percent, and that of Selander?? in Gothenburg 17.4 per- 
cent. There was no significant difference between the 
mortality rate in the whole material and in the four 
subgroups of different duration of diabetes. 

The 17 deaths may be subdivided in five different 
groups with regard to the cause of death (Table 2). 
Three died of late vascular complications (renal or car- 











TABLE | Review of the literature. 
Ocular complications 
Number Duration Stage | Stage II Stage Ill Lesions Albumi- Arterio- Hyper- 
Author Place Year of Mortality of Retinal Retinal Retinitis of the nuria sclerosis tension 
cases % diabetes hemorrh. exudate prolifer. lens Nephro- Vascular % 
(years) % % % % pathy calcific. 
% % 
O'Brien et al. lowa 1942 555 Not 4.1 
260 stated 13.8 
Eisele Boston 1942 73 >20 42 32 2.7 16 15 30 20 
30.6 
<i 10.7 
Wagener Rochester 1945 1021 1-10 22 
11-15 65 
>20 73 
Rosenbusch Zurich 1945 88 27.3 16.3 72.1 13.6 
White Boston 1946 249 48 >20 65 50 8 1.6 35 70 40 
1901 11.8 0-30 
Mollerstrom Stockholm 1047 2166 Not 5.1 
stated 
White et al. Boston 1948 220 >20 75 16 40 70 55 
Root Boston 1948 154 >20 69 
123 47 >15 
Chute Toronto 1948 14 15-20 21 21 14 21 14 7 
13 >20 38 38 31 38 31 31 
Croom et al. Edinburgh 1949 60 >15 30 3 25 43 
Jackson et al. lowa 1949 75 >10 36 9.3 1.3 14.6 4 16 4 
38 >15 50 15.8 2.6 
Dolger et al. New York 1949 200 25 100 50 
Martensson Lund 1949 219 21 >15 4l 33 38 56 
Engel Falun 1950 185 0-23 16 
Wilson et al.t Boston 1951 17 10-15 182 17 
20 15-20 40 30 
36 20-34 36 44 
This 
investigation Stockholm 1952 247 6.9 0-25 16 12.3 4.8 10 15.6 7.9 26 
33 >15 33.4 27.3 12.1 30.3 14.3 33 





1Cases only with "controlled" treatment, "coma" and “free-diet" groups being excluded. 
2These figures refer to "advanced" lesions, according to the authors. 
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TABLE 2 The composition of the material. 
Duration of Diabetes 
(years) 
on Jan. Ist, 1950 or at death Mortality 
> Total % 
0-4.5 5-9.5 10-14.5— 15 
Living 60 73 57 40 230 
Deaths 
Vascular disease — _ 1 2 3 1.2 
Diabetic coma 2 2 — — 4 1.6 
Infections 3 — 2 l 6 2.4 
Tuberculosis _ —_ I 2 0.8 
Accidents I —_ | _ 2 0.8 
All 6 2 5 4 17 6.9 
Total 66 75 62 44 247 
FIGURE | 
AGE AT ONSET OF DIABETES. 
Number 
of cases 
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diac) after an average of 18 years of diabetes; four died 
in coma after a shorter period of diabetes—about five 
years; six died of non-specific infections, sepsis, pneu- 
monia, pyelonephritis, brain abscess, scarlet fever; two 
died of tuberculosis. Four others had less severe tuber- 
culosis. The frequency of tuberculosis in this material 
(2.4 percent) was similar to the Boston series of 
White.4 

In Table 2 the duration of the disease is also illus- 
trated. Sixty-six patients had had diabetes less than 5 
years, 75 from 5 to 10 years, 62 from 10 to I5 years, 
and 44 more than 15 years. In the last group there were 
6 patients who had had diabetes more than 20 years. 

The age at onset of diabetes is shown in Figure tr. 
Between the ages of 2 and 13 years the frequency was 
fairly evenly distributed. In only 4 cases was the disease 
diagnosed in infants in the second half-year of life. 
Figure 2 shows the age distribution at the time of the 
follow-up examination or at death. The majority of the 
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patients, 127, were between 10 and 20 years of age and 
65 were over 20. 


TREATMENT 


All patients were treated according to the principles of 
diabetes treatment, which have been advocated by, 
among others, Stolte,?? Soderling,* Lichtenstein,’*-*° 
Guest?!: that is, controlled insulin treatment without 
dietary restrictions. Thus the patient is permitted a 
“free diet”, which term implies “a normal diet corre- 
sponding completely with that of healthy children” 

(Lichtenstein®®). A patient following this regimen is 

considered to be under good control when the following 

criteria are present: 

1. A good general condition: normal vitality, normal 
height and weight, normal hunger and thirst, and 
absence of hypoglycemic symptoms. 

2. A normal diuresis: patients are taught the normal 
values of diuresis and to record it at home occa- 
sionally. 
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3. Glycosuria is permitted but should not exceed 40 
grams in 24 hours. In the majority of our cases, 
however, the amount of glucose in the urine seldom 
exceeded 10 to 20 grams it 24 hours. 

4. Absence of ketonuria. 

5. The fasting blood sugar value should preferably not 
exceed 200 mg. percent, although the 24-hour curve 
may show considerable vari.iuons. 


The patients are seen at regular intervals, the length 
of which varies with the stage of the disease, the stabil- 
ity of the patient's metabolic state, his ability of satis- 
factory self-control, etc. During the first year of treat- 
ment the patient is seen about once a month; later on 
when the disease has become stabilized the patient is 
seen about once every second or third month, at least 
four times a year. 

With careful, regular and continuous control in close 
cooperation with the patient and his family, a thorough 
knowledge is obtained about the patient’s habits and 
his background from both a medical and socio-economic 
point of view. The patients are taught the importance 
of a regular way of living with regard to physical activ- 
ity, sport, school work, sleeping hours, etc., but above 
all the necessity for regular mealtimes and a constant 
food intake is emphasized. By this means it is possible 
to avoid overfeeding and to see that the patients get a 
normal supply of calories. Mealtimes may be changed 
or small extra-meals inserted to counteract a tendency 
for insulin reactions. Excessive eating caused by hypo- 
glycemia is treated by diminishing the insulin dosage. 
With regular weight control any tendency towards 
obesity is discovered early and treated with dietary re- 
strictions—just as would be the case in a nondiabetic 
obese child. 

Insulin is given according to the patient’s need, that 
is, the amount of insulin necessary to get good control, 
as mentioned above. Careful regard is paid to the well- 
known variations in insulin requirements which occur 
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at different stages of the disease, at different times of 
the year, during infections, in puberty, and during pe- 
riods of increased physical activity or emotional insta- 
bility, etc. The type of insulin treatment used by us is 
shown in Table 3. Amongst 213 cases, 178, (83.6 per 
cent) were controlled by one injection per day, while 
the remaining 35 patients (16.4 per cent) needed it 
twice. In most cases the original Hagedorn protamine 
insulin without zinc was found to give a better control 
with less reactions than protamine zinc insulin. In sev- 





Different types of insulin treatment. 








TABLE 3 
ONE INJECTION PER DAY TWO INJECTIONS PER DAY 
Units of insulin per 24 hours Units of insulin per 24 hours 
KIND OF INSULIN | Less than 50 50-80 More than 80 Total Less than 50 50-80 More than 80 Total 
No. % No. % No. % . % No. % No. % No. % No. % 
Protamine 62 27 7 53.9 — 3 | 4 11.4 
Protamine zinc 5 14 2 11.8 _ 3 I 4 11.4 
Regular — _ _ _— 3 5 5 13. 37.1 
Protamine + 
Regular _ 8 I 10.7; — 2 l 3 8.6 
Protamine zinc + 
Regular 3 22 17 23.6 I | 8 i. sta 
Total 70 39.3 71 39.9 37 20.8 178 100.0 4 11.4 14 40.0 17 48.6 35 100.0 
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eral cases a combination of long-acting and regular in- 
sulin was used. The average dosage of insulin is shown 
in Figure 3. 

It will be seen from the above that this regimen of 
free dietary treatment of diabetes implies a strict con- 
trol of the patients. We are anxious to emphasize this 
as some authors seem to regard patients following this 
type of treatment as comparable with those who “on 
their own volition” follow “a free-diet type of manage- 
ment, without regular examinations for sugar in the 
urine or blood” (Wilson and others”°). We consider 
such a conception entirely erroneous. Free diet does not 

_ mean freedom from control, according to our standards. 


RESULTS 


OCULAR CHANGES. Diabetic changes have in our cases 
appeared in the eyes as diabetic retinopathy, diabetic cat- 
aract, and as the rare diabetic iris lesion, rubeosis iridis. 

Diabetic retinopathy has been studied in detail by 
(among others) Ballantyne,>? Wagener,? Hanum,** 
Waite and Beetham,** and Ashton.** According to these 
authors we have classified the cases of retinopathy in 
this material in three stages: 

Stage 1: a) Capillary microaneurysms, the formation 
of which probably is the very earliest retinal change. 
They are located in the venous part of the capillaries. 
b) small hemorrhages, round or oval, located in the 
deeper layers of the retina. 

Stage 2: Waxlike, ivory-colored, well-delineated exu- 
dates appear, small at first, but later coalescing. The 
hemorrhages become larger and increase in number. 

Stage 3: Large superficial hemorrhages, sometimes 
penetrating into the vitreous formation of new vessels 
and proliferation of the connective tissue of the retina 
and considerable impairment of vision—retinitis pro- 
liferans. 

In the first two stages the patient’s vision usually re- 
mains normal, and absence of subjective symptoms does 
not exclude the possibility of retinopathy. 

The incidence of retinopathy in 187 of our cases is 
shown in Table 4 and Figure 4. The frequency of retino- 
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pathy increases as diabetes continues. After more than 
15 years’ duration, 72.7 percent had some form of retino- 
pathy, although only 12.1 per cent of these were in 
Stage 3. In the whole series retinopathy was present in 
33.2 per cent, and among these 4.8 per cent had reached 
Stage 3. As is evident from Table 1, the same high fre- 
quency of retinopathy may be found in the diet-treated 
series reported by White,* White and Waskow,*® 
Chute,® ? Dolger,!?"!4* Wagener,” and others. A compari- 
son with the recent study of Wilson and others”° is more 
difficult, as these authors only distinguish between 
“minimal” and “advanced” retinal lesions. If one re- 
gards, however, the Stages 2 and 3 of our classification 
as representing together advanced lesions, 39.4 per cent 
of our cases with a duration of diabetes more than 15 
years will belong to this group. This figure may be com- 
pared to the figure in the paper of Wilson and others”® 
which indicates the incidence of “advanced” retinopathy 
in the group of “controlled” patients with a duration of 
diabetes of 15 to 20 years. This figure is 40 per cent, 
which is identical with the corresponding figure in our 











TABLE 4 Frequency of retinopathy 
All retin- 
Years None Stage la Stage Ib Stage 2 Stage 3 opathies 
since onset Total 
of No. % No. % No. % No % No % No % No 
diabetes 
= 
= 15 9 27,3 2 6,1 9 27,3 9 27,3 4 12,1 24 72,7 33 
10-14,5 24 45,3 ! 1,9 I 20,8 13 24,5 4 7,5 29 54,7 53 
5-9,5 38 82,6 2 4,4 4 8,7 I 2,2 1 2,2 8 17,4 46 
0-4,5 54 98,2 ! 1,8 — — — | 1,8 55 
Total 125 66,8 6 3,2 24 12,8 23 12,3 9 4,8 62 33,2 187 
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series of patients, who were not given a measured diet. 

A lower frequency of retinopathy has been given by 
Croom and Scott,!® Jackson and others,'! Martens- 
son'S"!7 and Engel.'® Thus, in the group of Jackson and 
others,'! among 38 cases with duration of diabetes more 
than 15 years, there was retinopathy in 68.9 per cent. 
Although in only 18.4 per cent were the lesions ad- 
vanced, and in only one case (2.6 per cent) had Stage 3 
been reached. A low incidence of retinopathy is also 
reported by O’Brien and Allen*® (4.1 per cent) and by 
Mollerstrom*” (5.1 per cent). In the two latter papers 
no statement was made, however, as to the duration of 
diabetes in the series, from which these frequency fig- 
ures were calculated. 

We were unable to establish any connection between 
the severity of the disease, judged on the basis of the 
size of the insulin dosage, and the frequency of retino- 
pathy (Figure 5). When there was retinopathy the 
average insulin dose was 71 units and in cases without 
retinopathy 60 units per 24 hours, but this difference is 
obviously due to the fact that the last-mentioned group 
contained those cases with a duration of diabetes less 
than 5 years, in which group the average insulin dose 
was smaller than in the rest of the material (Figure 3). 

Diabetic lens changes were found as a slight cloudi- 
ness of the lens in 10 per cent of our cases but this had 
not given rise to any subjective symptoms. This figure 
is similar to the figures of other investigators except 
Rosenb isch,? in whose series 72.1 per cent of the cases 
had a special lens lesion called Verdichtung der Ab- 
spaltungszonen, a cloudiness in the first discontinuity 
surface, recognizable only upon examination with a slit 
lamp. As far as we know no other worker has noted 
this phenomenon. 

Rubeosis iridis was found in only one case, a woman 
who had had diabetes for 17 years and who also had 
severe retinitis proliferans. She died of tuberculosis at 
the age of 21. 


DIABETIC NEPHROPATHY. The extent to which inter- 
capillary glomerulosclerosis, described, among others, by 
Kimmelstiel and Wilson,3? Goodof,?9 Mann and others,” 
is a specifically diabetic kidney lesion has been much 
discussed. It is more frequent in diabetes than in other 
conditions, but it also occurs occasionally in hyperten- 
sion and glomerulonephritis, though seldom in advanced 
form (Kimmelstiel and Porter,4! Henderson and 
others,4? Bergstrand and Bergstrand**). It was found at 
autopsy in two of the three cases dying from renal 
failure. 

The clinical manifestations of diabetic nephropathy 
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are variable. In the majority of our cases the first sign 
appeared after at least 10 years of diabetes in the form 
of albuminuria, at first sporadic, later constant, though 
quantitatively insignificant. In spite of this, the patient 
may be subjectively free of symptoms for years. Only 
exceptionally could signs of urinary infection be 
observed. Renal insufficiency, with hypoproteinemia, 
edema, hypertension, and uremia did not appear until 
the terminal stage. We have not seen the type of 
nephropathy which has been described by Fanconi and 
others, who with a diet rich in fruits, vegetables and 
fats, but poor in protein, got a high incidence of severe 
nephropathy with hypoproteinemia and hypercholester- 
olemia. 

The frequency of albuminuria in our material is 
shown in Table 5. In the whole series it was 15.6 per 
cent and in the group of cases where the duration of 








TABLE 5 Frequency of albuminuria. 
Years 
since onset None Present Total 
of No. % No. % No. 
diabetes 
> 
= 45 23 69,7 10 30,3 33 
10-15 32 66,6 16 33,3 48 
5-10 45 95.7 2 4,3 47 
0- 5 57 98,3 ! 1,7 58 
Total 157 84,4 29 15.6 186 
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diabetes was more than 15 years it was 30.3 per cent. 
Albuminuria, like retinopathy was thus more common 
when the disease had persisted for a long time. Albumi- 
nuria was in most cases the only sign of kidney disease. 
The frequency of albuminuria in our material is equal 
to that of other similar series (Table 1). 


ARTERIOSCLEROSIS. Good methods of diagnosing arterio- 
sclerosis at an early stage are still lacking. X-ray ex- 
amination of the lower extremities in order to demon- 
strate vascular calcification is the simplest and most 
widely used method, but it gives positive results only 
when the lesions are advanced. Other methods, such as 
oscillometry, measurement of the skin temperature, or 
analysis of the pulse wave have also failed to make 
early diagnosis possible. Nor has the diagnostic signifi- 
cance of increased blood lipids been satisfactorily clari- 
fied. 

In our material vascular calcification was diagnosed 
either by direct examination at autopsy or in life by 
x-ray. It was found in 9 out of 114 cases (7.9 per cent.) 
These nine cases had all had diabetes for more than 10 
years. Among those who had had the disease over 15 
years the frequency of arteriosclerosis was 14.3 per cent 
(Table 6). Chute* ? and Jackson! found a similar in- 
cidence of arteriosclerosis, but in the groups of White,4 
White and Waskow,°.* Root,’ Croom and Scott,'® Mar- 





























TABLE 8 The cholesterol level of the blood. 
Years Cholesterol level of the blood 
since onset Mg. per cent Total 
ot diabetes <150 150-250 251-350 >350 number 
= 15 Number I 15 4 3 
Per Cent 62 38 26 
10-15 Number 7 26 8 5 
Per Cent 72 28 46 
5-10 Number 12 40 Z 3 
Per Cent 91 9 57 
o- 15 Number 3 25 8 1 
Per Cent 76 24 37 
Fresh Number I 25 9 3 
untreated 
cases Per Cent 68 32 38 
Number 24 i31 34 15 
Total Per Cent 76 24 204 





tensson,'*"!7 and Wilson and others”? it was much 
higher, 25 to 70 per cent. 

Hypertension (a systolic blood pressure of over 140 
mm. Hg. and a diastolic of over 90 mm. Hg.) was found 
in about 26 per cent, as is shown in Table 7. However, 
since most of the blood pressure determinations were car- 
ried out at the outpatient department on ambulant pa- 
tients, the actual hypertension frequency was probably 
lower. In only six cases (4.0 per cent) was the systolic 


- blood pressure higher than 170 mm. Hg. and in two 


cases (1.3 per cent) the diastolic pressure was over I10 








ee 6 Frequency of peripheral arteriosclerosis. mm. Hg. | 
ears : 
diel aaa Piss Pianene Total The cholesterol content of the blood was determined 
_ of No. % ° % No in 204 cases. The result is shown in Table 8. Values of 
diabetes over 250 mg. per 100 cc. were found in 24 per cent. 
= 15 24 = 85,7 4 , 28 Hypercholesterolemia was most common among those 
‘i ; = Robe = 2.6 = who had had diabetes for more than 15 years. 
0- 5 24 ~—-100,0 — 24 As regards the relationship between the different 
Total 105 «92, 9 79 114 types of complications we were only able to observe a 
TABLE 7 Frequency of hypertension. 
Years Systolic blood pressure mm. Hg. Diastolic blood pressure mm. Hg. Total 
since onset <140 140-170 >170 <90 90-110 >110 number 
of diabetes No. % No. % No. % No. % No. % No. % 
= 15 20 69 7 24 Y a 19 66 5 ale Rar 29 
10-15 36 72 12 24 2 4 30 60 20 40 -_- = 50 
5-10 30 75 8 20 ya 30 75 9 23 ee: 40 
0- 5 27 (90 3 10 _- — 28 93 Y Lay -_- 30 
Total 113 76 30 20 6 4 107 72 40 27 Ya 149 
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regular connection between albuminuria and retino- 
pathy, in that the majority of the cases with albuminuria, 
99 per cent, had retinopathy. On the other hand, only 
44 per cent of the cases with retinopathy had albumi- 
nuria. 

We found no difference in the sexes’ susceptibility to 
complications except in one respect: of the 9 cases with 
retinitis proliferans, 7 were female. In Hanum’s*? series 
of 183 cases of retinitis there was a similar preponder- 
ance of females. 

There have been only a few nonvascular complica- 
tions, such as retarded growth, hepatomegaly, lipoma- 
tosis, etc., in this series, and no case of diabetic neuro- 
pathy. Lichtenstein?**° reported on these in earlier arti- 
cles’ and they will not be discussed here. 


COMMENT 


The results of our investigation show an increasing in- 
cidence of degenerative vascular complications in long- 
standing juvenile diabetes mellitus treated without 
dietary restrictions but otherwise under regular control. 
From our figures it is evident, however, that the fre- 
quency of these complications was not higher than 
among patients treated with measured diets (Table 
1). Joslin, ***7 Wilson et al. ?° and others have 
asserted that the vascular complications of diabetes are 
aggravated by persistent unphysiological hyperglycemia 
and glycosuria such as are found particularly in connec- 
tion with treatment without dietary restrictions. How- 
ever, when comparing their results of diet-treated cases 
with ours, no evidence is obtained in support of this 
view. On the contrary, at Joslin’s own clinic (White*®) 
the frequency of complications is as high as in our series 
and, in fact, his patients have had radiologically demon- 
strable arteriosclerosis more frequently than ours. In the 
cases of Wilson and others!” 7° the frequency of retino- 
pathy and vascular calcification is also similar to ours, 
even in their best controlled group. Among those cases 
in Wilson’s material who had poor control, the incidence 
of ocular, renal and vascular complications is evidently 
much higher but, as has been pointed out before, such 
patients are by no means comparable with our cases. 
Their patients, who maintained a “poor” or “fair” con- 
trol were “living on an unmeasured diet without con- 
stant use of insulin and without constant control of 
glycosuria”. Neither do we consider such control ade- 
quate. Although we do not consider that a measured 
diet is necessary for the diabetic child, we do believe 
that a sufficient amount of insulin should be given con- 
tinuously and that the degree of glycosuria and the pa- 
tient’s general condition should be regularly controlled 
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as indicated earlier. We are also convinced that the 
omission of that control will increase the risk of com- 
plications. 

In this material the degree of supervision has been 
variable, as it is in all groups of diabetic patients, and 
some of the patients have come short of our criteria for 
good control. This is especially true as regards patients 
living in the country where distances make regular at- 
tendance more difficult and among patients from the 
lower socio-economic classes. Unfortunately it has not 
been possible to make a fair division between patients 
with good and poor control. This is partly due to the 
difficulty of accurately estimating its degree in ambulant 
patients, where there are no continuous records of diure- 
sis, glycosuria, blood sugar, etc. Thus we do not know 
if there was any correlation in our material between the 
degree of control, according to our criteria, and the in- 
cidence of complications. 

The problem of the degenerative vascular complica- 

tions in diabetes is not settled by the factor of control 
alone. In many series of diabetics, occasional cases of 
long-standing diabetes are met with in which there has 
been good control and still development of marked vas- 
cular lesions appeared; conversely, in cases with poor 
control few or no complications may be seen. Dolger'? 
has described illustrative cases. Obviously there are still 
unknown factors in the etiology of diabetic complica- 
tions. 
“ Our experience with this group of diabetic children 
treated without dietary restrictions, and the comparisons 
made between this group and diet-treated series, have 
led us to the conclusion that the use of measured diets 
does not protect the patients against degenerative vascu- 
lar complications to a greater extent than treatment with 
a free and normal diet, combined with adequate insulin 
therapy and regular supervision. Since, furthermore, a 
free diet offers diabetic children a chance to lead a 
happier, more natural and normal life, we consider it 
preferable to treatment with measured diets. 


SUMMARY 
A survey is given of the incidence (in previous reports ) 
of degenerative vascular complications in long-standing 
juvenile diabetes mellitus, (Table 1). 

The results of a follow-up examination of 247 cases 
of diabetes mellitus beginning in childhood is given. 
All were treated according to the principles described 
previously, i.e. controlled insulin treatment without 
dietary restrictions. The criteria for good control under 
this type of treatment are described, and the importance 
of regular supervision is emphasized. 
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The mortality rate was 6.9 per cent. The deaths are 
analyzed. 

Diabetic retinopathy is classified in three different 
stages. The incidence of retinopathy in 187 cases is 
given in Table 4 and Figure 4. The frequency of retino- 
pathy was correlated to the duration of the disease. 
After more than 15 years’ duration of diabetes 12.1 per 
cent had reached the stage of proliferative retinitis. 

The occurrence of diabetic nephropathy is given and 
its symptomatology in these cases described. After more 
than 15 years of diabetes, 30.3 per cent had albuminuria. 

The incidence of vascular calcification in the legs was 
low when compared with the results of other authors. 
After 15 years of diabetes, it was found in 14.3 per cent. 

The results are compared with those of other authors, 
using measured diets. It is shown that in general the 
frequency of vascular lesions was the same in this group, 
as in the diet-treated cases, except as regards vascular 
calcification, the incidence of which was lower than in 
most other series. 

The conclusion is made that the use of measured diets 
does not protect diabetic children against degenerative 
vascular complications to a greater extent than treat- 
ment with a free and normal diet, when combined with 
an adequate insulin therapy and a regular and continu- 
ous control. This form of treatment is consequently 
considered preferable because of its obvious advantages 
in offering the diabetic children a chance of a more 
natural and normal life. 

The problem of degenerative vascular complications 
in diabetes is not a problem of control alone. There 
must be other, still unknown etiologic factors, inherent 
in the disease itself. 
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A PROPOSED “CHARTER OF ANIMAL RIGHTS” 


The World Federation for the Protection of Animals, representing 
humane societies in twenty-fwe countries, met recently in the Nether- 
lands to start a push for an international “charter of animal rights.” 
The proposed law does not provide for a ban on animal experimenta- 
tion, but would ask that such investigations be allowed only by special 
government permission “if there is every possible guarantee that no 
needless suffering be inflicted” and that “higher grades of animals, such 
as horses, dogs, monkeys and cats” should be “as far as possible pre- 


cluded from vivisection.” 





458 


From the Bulletin of the National Society for Medical Research 


DIABETES, VOL. 1, NO. 6 























ALSLEV, JENS (Med. Clin., Univ. of Kiel, Germany): 
Comparative studies on intermediary galactose and dex- 
trose metabolism in healthy and diabetic individuals. 
Klinische Wochenscrift 30:406-07, May 1, 1952. 


The difference in pyroracemic acid and lactic acid 
curves following galactose and dextrose administration 
in normal individuals allows the conclusion that in 
some respects the breakdown of galactose is different 
from that of glucose. The similarity in galactose, pyro- 
racemic acid, and lactic acid curves following galactose 
administration in normal and diabetic individuals per- 
mits the conclusion that galactose breakdown occurs in 
diabetics in the same manner as it does in healthy sub- 
jects. The typical disturbance in glucose metabolism of 
diabetics is not present in their galactose metabolism. 





ANNOTATIONS (England): Diabetes and stress. Lancet 
1:959-60, May 10, 1952. 


Good diabetic control is usually described in terms of 
accurate adjustment of insulin dosage to a regular pre- 
scribed diet. However, even with a carefully devised 
regimen, the severity of the diabetes may fluctuate 
widely, so that the condition remains grossly unbal- 
anced. Such changing insulin requirements are com- 
monly associated by the patients themselves with do- 
mestic upheaval, strained circumstances at work, or 
other worry; and this aspect has been studied at several 
large diabetic clinics. Hinkle and Wolf at the New York 
Hospital, investigated the effect of stress and anxiety 
on metabolic changes in normal and diabetic patients. 
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They found that in the fasting normal person at rest 
there was initially little change in the blood sugar and 
ketone concentrations or rate of urine output; but later 
in the fast day the blood sugar fell slowly to 40 to 50 
mg. per 100 ml. and the blood ketone concentration 
rose. At about the same time there was moderate di- 
uresis. Similar changes took place in normal people in 
stressful situations without starvation. Hinkle and Wolf 
carefully avoid implying that the emotions occasioned 
by the stress caused these metabolic changes; but they 
did notice a correlation between anxiety and diuresis 
and between anger, dejection, res ‘ment, or loneliness 
and a rise in blood ketones. 

In diabetics, the metabolic response to psychological 
stresses was similar but often greater. Moreover “stress 
diuresis” associated with anxiety may be induced in 
diabetics whether or not they have glycosuria. On the 
other hand, under basal conditions, up to 7 per cent 
glucose can be passed in the urine without polyuria. 
The usual initial reaction of a fasting diabetic to a stress 
situation was a transient fall in blood sugar, occasion- 
ally great enough to cause hypoglycemic symptoms, and 
an increase in blood ketones. If the stress persisted, the 
blood sugar was likely to rise, especially when fear and 
anger were prominent features of the emotional re- 
sponse. Carbohydrate tolerance was also found to be 
affected by stress. Circumstances associated with resent- 
ment or sadness tended to accentuate the diabetic type 
of glucose tolerance curve, whereas with less stress or 
with anxiety the sugar tolerance was not so impaired. 
Diabetics with initially high blood sugar levels reacted 
to conflicts by a rapid rise in blood ketones and greatly 
increased secretion of water, glucose, ketones, chlorides, 
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and fixed base. In this way the metabolic changes typ- 
ical of diabetic ketosis can develop rapidly; in fact, 
episodes of diabetic ketosis are often connected with 
stressful situations. Diabetes, when it first presents it- 
self, commonly does so in a setting of stress, such as a 
reverse in business or loss of a near relative. At the 
time of the flying bombs such stress reactions were very 
evident in London diabetic clinics, A near miss from a 
flying bomb might score a direct hit on the diabetes, 
which would temporarily require greatly increased 
doses of insulin. Such factors should not be forgotten 
in the less dramatic conditions of peace, for helpful 
general advice and understanding can do much to lessen 
the fluctuations in the disease. 





ANONYMOUs: Diet and insulin effect on diabetes and 
cataract development in rats. Nutrition Rev. 10:147- 
48, May 1952. 


The factors involved in the development of the com- 
plications of diabetes are still poorly understood. Cat- 
aracts, renal lesions, and, in lesser incidence, vascular 
lesions have been described in the experimental animal 
made diabetic by alloxan or by pancreatectomy. The 
influence of dietary constituents and control of hyper- 
glycemia by insulin on the development of these com- 
plications has been the subject of investigation in nu- 
merous studies. However, species variations have pre- 
vented the formation of broad conclusions. A recent 
attempt to delineate the relative influence of carbohy- 
drate, protein, and fat and the control of. hyperglycemia 
on the appearance of cataracts in the diabetic rat has 
been reported. The evidence offered is suggestive of 
the effect of protein in protecting experimental animals 
against the development of diabetes. The degree of gly- 
cosuria and the frequency of cataract development also 
appear to be correlated. The unquestioned acceptance 
of the hypothesis of hyperglycemia as a primary cause 
of cataract development, however, will await extension 


of this type of study. 





ARTETA, J. L. (Inst. of Exper. Endocrinol., Madrid): 
Kidney and alloxan: Researches on their role in the 
production of alloxanic diabetes. Acta physiologica 
latinoamericana 2:65-72, March 1952. 


In 1946, Jiménez Diaz, Grande, and Oya showed that 
the temporary circulatory exclusion of the kidney by 
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clamping off its vascular pedicle during the injection of 
alloxan prevented the development of the severe dia- 
betes which, together with the uremic syndrome, is the 
usual consequence of the injection of the doses em- 
ployed (80 to 100 mg. per kgm. of body weight). The 
authors assumed that such a protection could be due 
either to the necessity of contact of the alloxan with the 
kidney in order to develop, its diabetogenic action or 
to the existence of a renal injury caused by the alloxan, 
which would condition its diabetogenic effects. The in- 
jection of alloxan in the renal artery of dogs, with prior 
clamping of the vascular pedicle of the opposite kid- 
ney, produced a severe renal injury (in 4 dogs out of 
5 which were autopsied); however, the animals did not 
become diabetic. The clamping of the hepatic pedicle 
also protected the dogs against the diabetogenic action 
of a high dose of alloxan. The clamping of the renal 
pedicles caused circulatory changes in the pancreas. It 
has been proved, through injection of India ink in a 
50 per cent water solution, that the dyeing in the pan- 
creas of the animals with clamped kidneys was less 
intense and more irregular than in control animals. The 
existence of a renal injury provoked by alloxan is not 
necessary for the development of alloxanic diabetes. 
The protection resulting from the temporary circulatory 
exclusion of the kidneys is not due to lack of renal 
injury but is a consequence of a reflex action on the 
pancreatic circulation. 





AZERAD, E.; AND NATAF, J. (Brussels): Treatment of 
severe acidosis in diabetics. La vie medicale internation- 
ale 1:6, April 23, 1952. 


Some considerations concerning the treatment of severe 
decompensated acidosis in the diabetic are presented. 
It is pointed out that in view of the difference of 
opinion among specialists, no fixed rules can be estab- 
lished to be followed blindly. Speed of action is em- 
phasized as being of prime importance, since the dis- 
equilibrium in diabetic acidosis becomes increasingly 
severe as time elapses. 





BACCHUS, HABEEB; HEIFFER, MELVIN H.; AND ALT- 
SZULER, NORMAN (George Washington Univ. Sch. of 
Med., Washington, D.C.) : Potentiating effect of ascorbic 
acid on cortisone-induced gluconeogenesis. Proc. Soc. 
Exper. Biol. & Med., 79:648-50, April 1952. 


The action of ascorbic acid treatment on the gluconeo- 


DIABETES, VOL. 1, NO. 6 























ABSTRACTS 


genic action of cortisone was investigated in adrenal- 
ectomized mice. The deposition of glycogen in the liver 
is enhanced in animals treated with ascorbic acid in 
addition to cortisone. This observation is discussed in 
relation to the action of the vitamin in preventing the 
activation of the pituitary-adrenal axis in animals ex- 
posed to stressers. The authors suggest that the vitamin 
may be synergistic with cortisone in some of its actions. 





BAKER, N.; CHAIKOFF, I. L.; AND SCHUSDEK, A. (Div- 
of Physiol., Univ. of California, Sch. of Med., Berkeley) : 
Effect of fructose on lipogenesis from lactate and ace- 
tate in diabetic liver. J. Biol. Chem. 194:435-43, Jan- 


uary 1952. 


Lipogenesis from acetate doubly labeled with C™, lac- 
tate-2-C'*, and C'*-glucose was compared in the livers 
or normal and alloxan-diabetic rats that were fed, for 
4 days, a diet containing either 58 per cent glucose or 
58 per cent fructuse. In glucose-fed diabetic rats, he- 
patic lipogenesis from acetate and lactate was greatly 
depressed, in some cases to one-tenth the normal value. 
The livers of these rats also lost, almost completely, 
their capacity to convert glucose to fatty acids. 

Fructose feeding restored to the diabetic liver its full 
capacity to synthesize fatty acids from acetate and lac- 
tate—a Capacity, the authors note, that occurred with- 
out the administration of insulin. This fructose feeding 
did not repair the defective utilization of C**-glucose in 
the diabetic liver. This is in contrast to the action of in- 
sulin, which has been shown to restore to the diabetic 
liver its capacity to form fatty acids from glucose as 
well as from acetate and lactate. On the basis of these 
findings the authors suggest that impaired lipogenesis 
from the 2-carbon-like intermediate in the liver of the 
glucose-fed alloxan-diabetic rat need not be the result 
of insulin lack per se but may be secondary to the 
initial or primary block in glucose utilization. 





BANERJEE, SACHCHIDANANDA (Calcutta): Etiology of 
diabetes. Calcutta M. J. 49:39-49, February 1952. 


In most instances in man, diabetes mellitus is hypo- 
insulinism which is produced by increased utilization 
and destruction, inhibition, or inactivation of insulin 
in the tissues resulting in diminished circulating in- 
sulin. The different observations on the etiology of 
human diabetes mellitus here presented would indicate 
that different factors are involved. The etiology of hu- 
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man diabetes is still not known, and the causative fac- 
tors should also be sought in regions beyond the pan- 
creas. 





BAUMAN, EveRETT O. (Newark, N. J.): The general 
practitioner treats the uncomplicated diabetic. J. M. 
Soc. New Jersey 49:91-98, March 1952. 


With a few basic principles in mind, the average gen- 
eral practitioner can control most uncomplicated dia- 
betics without hospitalization. The basic carbohydrate 
elements of the diet are used as the foundation, gar- 
nished and varied with the low-carbohydrate and sub- 
stitute foods. The time of action of the various insulins 
is kept carefully in mind, and the doses are placed in 
relation to the meals so as to cover the carbohydrate 
foods and avoid reactions. Finally, the patient is taught 
by the physician how to give himself injections of in- 
sulin and how to test his urine. 





BEACH, ELIOT F.; BRADSHAW, PHOEBE J.; AND BLATH- 
ERWICK, N. R. (Biochem. Lab., Metropolitan Life Ins. 
Co., New York City): Response to alloxan modified 
by gonadectomy. Endocrinology 50:212-17, February 


1952. 


Castration several months before administration of al- 
loxan fails to eliminate the sex difference in incidence 
of severe diabetes. Castrated female rats, like intact fe- 
male rats, more frequently develop alloxan diabetes than 
do castrated or intact males. However, gonadectomy 
does show some effects upon the character of alloxan 
diabetes. Male and female castrate alloxan-diabetics are 
about equally subject to ketonuria, although there is a 
marked sex difference in this respect among intact dia- 
betics. 





Boas, ERNST P. (New York City): Arteriosclerosis 
and diabetes. J. Mt. Sinai Hosp. 19:411-18, July-Aug- 
ust 1952. 


A statistical study of 500 diabetics over age 40 indi- 
cates that, although there is a common association of 
diabetes and arteriosclerosis (particularly evident in 
women), the presence of diabetes, even for many years, 
does not accelerate the progress of arteriosclerosis. Hy- 
pertension appears to be more common in diabetic 
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women than in females in the general population. 
There is probably a constitutional hereditary basis for 
the association of these various diseases. 





BOOK REVIEW (LAWRENCE, R- D.) (England): Treat- 
ment of diabetes. Brit. M. J. 2:132-33, July 19, 1952. 


The book, Diabetes Mellitus, Principles and Treatment, 
by Garfield G. Duncan and others is reviewed. 





BRITISH INSULIN MANUFACTURERS’ BIOLOGICAL SUB- 
COMMITTEE AND THE DEPT. OF BIOLOGICAL STAND- 
ARDS, NAT. INST. FOR MED. REs.: The preparation and 
testing of the provisional British standard for globin 
zinc insulin. J. Pharm. & Pharmacol. 4:382-91, June 


1952. 


The unit potency of globin zinc insulin has been de- 
fined as the activity of 0.1163 mg. of the provisional 
British standard for globin zinc insulin; that is, the 
solid contains 8.6 British units per milligram. This unit 
is related to the unit of soluble insulin in that one 
British unit of activity is the activity of one Inter- 
national unit of soluble insulin after conversion to the 
British standard for globin zinc insulin. 





BROWN, HAROLD; HARGREAVES, HAROLD P.; AND 
TYLER, FRANK H. (Vet. Admin. Hosp., and Univ. of 
Utah Coll. of Med., Salt Lake City): Islet-cell adenoma 
of the pancreas: Metabolic studies on a patient treated 
with corticotropin and cortisone. Arch. Int. Med. 89: 
951-60, June 1952. 


A 58-year-old man with hypoglycemia of 8 years’ dura- 
tion secondary to an islet-cell adenoma of the pancreas 
was successfully treated with corticotropin and cortisone 
prior to operation. The results of nitrogen-balance studies 
during cortisone therapy indicate that the correction of 
hypoglycemia could not be attributed to the protein 
catabolic effect of the cortisone and was due presum- 
ably to an anti-insulin effect in the tissues. 





CHOLST, M. R.; LEvitt, LEON M.; AND HANDELSMAN, 
MILTON B. (Diabetic Clin., Long Island Coll. Hosp., 
Dept. of Med., State Univ. of New York Coll. of Medi- 
cine in Brooklyn): Small vessel dysfunction in patients 
with diabetes mellitus. II. Retinal vessel response in dia- 
betics folowing Priscoline. Am. J. M. Sc. 224: 39-41, 


July 1952. 
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Among 28 diabetic patients who had little or no 
ophthalmoscopic evidence of vascular sclerosis, who 
ranged in age from 18 to 69 years, and whose diabetic 
duration varied from 6 months to 30 years, there were 
twelve whose retinal vessels exhibited an inability to 
dilate maximally after intravenous administration of 50 
mg. of Priscoline as determined by poor widening of 
the angioscotoma. Eleven of these 12 patients exhibited 
exudation in the perimacular region. . 

No correlation was noted between this “small vessel” 
dysfunction in the retina and that demonstrated in the 
skin of the toes of patients with diabetes. 





CRAIG, JAMES W.; DRUCKER, WILLIAM R.; MILLER, 
MAX; OWENS, J. EVAN; WOODWARD, HIRAM, JR; 
BROFMAN, BERNARD; AND PRITCHARD, WALTER H. 
(Western Reserve Sch. of Med., Cleveland): Metabo- 
lism of fructose by the liver of diabetic and nondiabetic 
subjects. Proc. Soc. Exper. Biol. & Med. 78:698-702, 
December, 1951. 


The metabolism of fructose in the liver was investi- 
gated by hepatic vein catheterization studies in three di- 
abetic patients deprived of insulin and in three non- 
diabetic subjects. A large hepatic uptake of fructose 
occurred during the period of intravenous administra- 
tion in both groups. In all but one case there was a 
large hepatic output of pyruvic and lactic acid during 
the fructose infusion. The liver of one diabetic patient 
in ketosis continued to remove pyruvic and lactic acid 
from the blood; hepatic glycogen depletion may have 
accounted for this divergent result. In half the cases 
(two diabetic patients and one nondiabetic subject) the 
output of glucose by the liver was increased during 
fructose administration. The authors conclude that, in 
the absence of ketosis, the liver of the diabetic subject 
without insulin metabolized fructose in a manner similar 
to that of the liver of the nondiabetic individual. The 
presence of ketosis, however, was accompanied by a 
decreased output of pyruvic and lactic acid, despite a 
normal uptake of fructose. 





DANA, GEORGE; EVERSOLE STANTON; AND ZUBROD, 
CHARLES. (Baltimore): The clinical entity of retinal 
aneurysms, glomerular nodules and hyperglycemia. Bull. 
Johns Hopkins Hosp. 90:323-26, April 1952. [ Abstract 
of paper presented at the Meeting of the Johns Hopkins 
Medical Society, January 14, 1952]. 


A review was made of the charts of all adult patients 
with diabetes mellitus on whom autopsy was done at 
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the Johns Hopkins Hospital in the years 1938-1950. 
Kidney sections of these 190 diabetics were studied in- 
dependently, and the patients were divided into two 
groups according to the presence or absence of glom- 
erular nodules. Diabetic acidosis rarely occurred in the 
57 patients with glomerular nodules, in contrast to its 
common occurrence in the 133 controls. Both groups 
experienced recurrent stress, such as infection, gangrene, 
and insulin withdrawal. Ninety per cent of the patients 
with glomerular nodules showed the presence of retinal 
aneurysms, in contrast to 10 per cent of the controls. 
It is probable that retinal aneurysms are an intrinsic 
part of the same entity as glomerular nodules, and it 
is likely that the primary disturbance consists of aneu- 
rysmal dilations of the capillaries. In this series there 
was no single instance of an acidotic episode in the 
patients with both retinal aneurysms and glomerular 
nodules. Since these patients did not develop ketosis in 
the absence of exogenous insulin, it was concluded that 
they have an adequate supply of endogenous insulin. 
It was thought that patients with retinal aneurysms 
and hyperglycemia would not develop diabetic acidosis 
when their daily insulin was withheld. In a preliminary 
clinical study, five typical patients were selected and 
each studied for 3 to 5 weeks, with no lowering of 
the carbon dioxide combining power. 





DE FILIPPIS, VITO; AND IANNOCCONE, ANGELO. (Inst. 
of Medical Semeiology, Univ. of Naples, Italy): Insulin- 
neutralizing activity of gamma globulins derived from 
the serum of an insulin-resistant patient. Lancet 1:1192- 
93, June 14, 1952. 


Gamma globulins isolated from the serum of an insulin- 
resistant patient protected rats against the hypoglycemic 
effect of insulin. This fact supports the view that insulin 
resistance may be due to antibodies for insulin. 





DOLGER, HENRY (Mount Sinai Hosp., New York 
City): The management of insulin allergy and insulin 
resistance in diabetes mellitus. M. Clin. North America 
783-90, May 1952. 


The author identifies the sources of the various Ameri- 
can-manufactured insulins and the sources of their mod- 
ifiers and discusses their relationship to local cutaneous 
reactions and to the generalized allergic reactions to in- 
sulin. The mild local cutaneous rash almost always dis- 
appears on continued insulin injections, i. e., gradual de- 
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sensitization. The treatment of both types of reactions 
is also discussed. Insulin resistance is discussed very 
briefly, touching on the variable etiology. The treatment 
of such insulin resistance is summarized as consisting 
“solely in the administration without timidity of as 
much insulin as is needed to insure adequate utilization 
of the diet.” The frequent reversal to normal levels of 
insulin requirement after such therapy in the diabetic 
is mentioned. 





Dury, ABRAHAM (Dorn Lab. for Med. Res., Bradford 
Hosp., Bradford, Pa.) : Changes in electrolyte and water 
composition after glucose in unprotected and epine- 
phrine-protected rats. Proc. Soc. Exper. Biol. & Med. 


79:315-19, February 1952. 


Adrenalectomized rats were given a glucose load per 
os (2 ml of 50 per cent solution). One group was pre- 
treated with epinephrine (0.04 mg. per 100 gm. wt.) 
60 minutes before. Signs of mortal failure (cardiac? ) 
in a large percentage of the non-pretreated series of rats 
shortly after glucose per os were associated with a sig- 
nificant increase in the plasma potassium concentration, 
with concomitant ECG changes and a significant de- 
crease in the liver potassium composition only- In the 
epinephrine-pretreated series a large percentage of the 
rats survived the glucose load. The levels of potassium 
in plasma and liver were unchanged from the control 
values. 





EARECKSON, VINCENT O.; and MILLER, JOSEPH M. 
(Fort Howard, Md.): Third-nerve palsy with sparing 
of pupil in diabetes mellitus: A subsequent identical 
lesion of the opposite eye. Arch. Ophth. 47:607-10, 
May 1952. 


This is a discussion of the incidence, pathogenesis, fre- 
quency, and prognosis of paralysis of the extrinsic 
ocular muscles as a complication of diabetes mellitus. 
A case is presented of paralysis of the third cranial 
nerve of one eye with sparing of the pupil, followed 
by the paralysis of the third nerve of the other eye 
with sparing of the pupil. Confusion with aneurysm 
of the internal carotid artery may exist, especially if 
the prodromal symptom is pain in or around the in- 
volved eye. 





EDITORIAL (London): Congress of the International 
Diabetes Federation. Lancet 2:137-38, July 19, 1952. 
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A report is given on the topics discussed at the first 
International Congress of the International Diabetes 
Federation, held at Leiden, Holland, July 7 to 12, 1952. 





EDWARDS, SALLY; AND WESTERFELD, W. W. (State 
Univ. of New York, Med. Coll. at Syracuse, N.Y.): 
Blood and liver glutathione during protein deprivation. 
Proc. Soc. Exper. Biol. & Med. 79:57-59, January 1952. 


A protein-free diet reduced liver glutathione in rats to 
about 40 per cent of its normal value within 1 to 2 
days but did not deplete blood glutathione. The labile 
60 per cent of the liver glutathione was lost com- 
pletely before the liver xanthine oxidase was reduced 
more than 50 per cent. The residual 40 per cent of 
the liver glutathione was then retained, whereas the 
remainder of the xanthine oxidase was lost. Eighty-five 
to 90 per cent of the glutathione in rat liver was present 
in the soluble supernatant fraction obtained by cen- 
trifuging a homogenate at 30,000 x G. 





EPSTEIN, SAMUEL H. (Boston): Some clinical aspects 
of diabetic neuropathy. J. Nerv. & Ment. Dis. 115: 
543-44, June 1952 [Abstract of paper presented at Bos- 
ton Society of Psychiatry and Neurology, April 18, 


1951]. 


An analysis of 50 cases of diabetic neuropathy was 
made from the standpoint of the role of vascular dis- 
ease. There was definite evidences of arteriosclerosis in 
25 cases. Elevation of the total protein content of the 
cerebrospinal fluid was present in 70 per cent of the 
cases and paralleled the severity of the neuropathy. The 
prognosis of the neuropathy was much better in che 
cases without demonstrable evidence of vascular disease. 
Prolonged poor regulation of the diabetes appeared to 
play a role in the precipitation or aggravation of the 
neuropathy in either type. A typical Argyll-Robertson- 
type pupil may rarely occur in diabetics. 





FEINBERG, H.; CHAIKOFF, I. L.; AND ENTENMAN, C. 
(Univ. of California Sch. of Med., Berkeley): Antifatty 
liver action of papain and ficin in insulin-treated, de- 
pancreatized dogs. Proc. Soc. Exper. Biol. & Med. 80: 
161-62, May 1952. 


The development of fatty liver in insulin-maintained, 
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depancreatized dogs is prevented by the daily admin- 
istration of the plant proteolytic enzymes, papain and 
ficin. 





FENTON, PAUL F.; DICKSON, HARRISON M.; AND 
COWGILL, GEORGE R. (Nutrition Lab., Yale Univ., 
New Haven, Conn., and Dept. of Biology, Brown Univ., 
Providence, R. I.) : Glucose absorption in highly inbred 
strains of mice. Proc. Soc. Exper. Biol. & Med. 80: 
86-88, May 1952. 


A study was made of glucose absorption from the 
stomach and intestines in 2 pure strains (C57 and A 
strains) of mice. Glucose in concentrations of 25, 50, 
or 75 per cent was administered by tube, and the 
amount remaining was determined directly at one hour. 
Increasing the concentration was found to result in an 
increase in the amount of glucose absorbed. Solutions 
of 75 per cent concentration were absorbed somewhat 
more readily by mice of the C57 strain than by those 
of the A strain. Administration of 25 per cent solu- 
tions led to some diminution of the phosphatase ac- 
tivity of the small intestine determined both chemically 
and cytochemically. 





FRASER, ROBERT STEWART (Dept. of Med., Univ. of 
Alberta, Edmonton, Alberta, Canada): Correlation of 
blood sugar values with glycosuria in diabetics. Minne- 
sota Med. 35:544-46, June 1952. 


Blood sugar levels were determined on 22 diabetic pa- 
tients and one normal person at 7 a.m-, II a.m., 4 p.m., 
and 7 p.m. A 24-hour urinary glucose excretion was 
determined in each case. A qualitative Bendict test for 
urinary glucose was made each time a blood sugar 
sample was obtained. 

Consideration of the 24-hour urinary glucose excre- 
tion alone led to an erroneous conclusion about the 
state of diabetic control in one third of the cases. If 
both the fasting blood sugar and the 24-hour urinary 
glucose excretion were used in this assessment, the 
state of diabetic control could be correctly determined 
in all patients. The qualitative Benedict test was found 
to be an unreliable guide in determining the state of 
diabetic control. The highest blood sugar value in 
patients not receiving insulin was most commonly 
found at II a.m. 
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GIVNER, ISADORE (New York Soc. for Clin. Ophthalmol- 
ogy): Report on group survey of diabetes. Am. J. 
Ophth. 35:866, June 1952. 


A report is made of a group survey by the members of 
the New York Society which covered a period of 10 
months and included 250 cases of diabetes. Although 
the number of cases was equally divided as to sex, the 
number showing diabetic retinopathy was about twice 
as great among the females as among the males. No 
difference was noted in the development of the retinop- 
athy between myopic and hyperoptic patients. In diabetes 
occurring in later years, the incidence of retinopathy 
was less. 





GOURLEY, D. R. H. (Dept. of Pharmacology, Univ. of 
Virginia Med. Sch., Charlottesville): Effect of insulin in 
vitro on phosphate uptake by erythrocytes from diabetic 
humans. The Scandinavian Journal of Clinical & Labora- 
tory Investigations 4:79-80, 1952. 


In a recent communication, Kvamme has shown thar 
the injection of insulin into humans not only decreased 
the inorganic phosphate in the plasma and whole blood 
but also increased the turnover of phosphorus in those 
acid-soluble organic phosphorus compounds of the cells 
which are easily hydrolyzable (mostly the labile phos- 
phorus of adenosine triphosphate [ATP]). Invitro ex- 
periments of a similar nature were undertaken in this 
laboratory. With radioactive phosphate being used as 
a tracer, it was found that addition of 0.05 unit of in- 
sulin per cc. of human blood was completely without 
effect on the rate at which the erythrocytes take up 
inorganic phosphate ions in vitro, These results did 
not agree with the results obtained by Kvamme in vivo. 
However, in the invitro experiments the blood was 
used immediately after withdrawal from healthy indi- 
viduals. It seems possible that the lack of effect of 
exogenous insulin in such blood might be attributed to 
the presence of endogenous insulin. An attempt has 
been made to test this possibility by repeating some of 
the experiments on the blood of untreated diabetic 
patients which was presumably low in endogenous in- 
sulin. In four of the blood samples from diabetic patients 
the P*? uptake of the cells was significantly accelerated 
by insulin. All but one of these four samples took up 
P*2 at a rate lower than normal in the absence of insulin, 
but in no instance did insulin bring the rate of P*? 
uptake up to that of normal cells. It is difficult to ex- 
plain why insulin accelerated the rate of P*? uptake in 
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some cases but not in all. It may be simply that in only 
certain samples did there exist a deficit of endogenous 
insulin with respect to phosphate transfer. 





GOVAERTS, P. (Univ. of Brussels, Belgium): Physio- 
pathology of glucose excretion by the human kidney. 
Brit. M. J. 2:175-79, July 26, 1952. 


The mechanism of glucose excretion by the human kid- 
ney is fundamentally similar to that in amphibians. 
Mathematical developments have allowed the glomer- 
ular filtration to be measured by glucose excretion and 
the significance of renal diabetes to be appreciated. 
There remains a wide field to be explored. Among the 
questions of present interest are included: 1) the pre- 
cise measurement of the minimal threshold at stated 
rates of filtration; 2) the influence of the several hor- 
mones on the threshold and on the tubular maximal re- 
absorptive capacity; and 3) the mechanism by which 
cyanide and other toxic substances disturb glucose ex- 
cretion. 





GRAFE, E.; AND HERING, H. W.: Change from renal 
diabetes to diabetes mellitus. Klin. Wchnschr. 30: 345- 
48, April 15, 1952. 


A report is given on two cases, observed for many years, 
in which typical diabetes renalis in one and a typical 
renal glycosuria in the other developed into the clini- 
cal manifestation of true diabetes mellitus. 





HALLAS-MOLLER, K.; PETERSEN, K.; AND SCHLICHT- 
KRULL, J. (Copenhagen): Crystalline and amorphous 
zinc-insulin compounds with prolonged action. Ugesk. 
f. Laeger 113:1761-70, December 27, 1951 [ Abstr. 
from J.A.M.A. 149:617, June 7, 1952]. 


The authors studied the physiochemical interplay be- 
tween insulin and zinc and its significance for the ac- 
tion of insulin. The zinc ions affect the solubility of 
insulin, depending on the pH, and cause insolubility at 
the pH of the blood if interfering ions (such as phos- 
phate and citrate) are not present. At neutral pH the 
insolubility is accompanied by a binding of zinc to 
insulin. The range of activity depends on the form of 
the insulin (amorphous or cyrstalline), the zinc ion 
concentration, and other factors and can be varied 
within wide limits. Clinical tests with zinc-insulin sus- 
pensions in diabetic persons confirmed that insulin 
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preparations with different ranges of activity suitable for 
clinical application can be produced without the use of 
such substances as protamine and globin. 





HALLAS-MOLLER, K.; JERSILD, M.; PETERSEN, K.; AND 
SCHLICHTKRULL, J. (Copenhagen): Clinical investiga- 
tions on new insulin preparations with prolonged ac- 
tion: Zinc-insulin preparations used in one daily in- 
jection. Ugesk. f. Laeger 113:1771-82, December 27, 
1951 [Abstr. from J.A.M.A. 149:617, June 7, 1952]. 


In 65 cases of severe diabetes the authors tested three 
zinc-insulin preparations with action prolonged for 
from 18 to over 30 hours. The preliminary results in- 
dicate that, even in severe diabetes, satisfactory blood 
sugar levels can be maintained with one daily injection 
when these three types of zinc-insulin are available so 
that a choice can be made. 





HANDELSMAN, MILTON B. LEviITT, LEON M.; AND 
CONRAD, HAROLD, JR. (Diabetic Clin., Long Island 
Coll. Hosp., and Dept. of Med., State Univ. of New 
York Coll. of Med. in Brooklyn): Small vessel dysfunc- 
tion in patients with diabetes mellitus. I. Skin temper- 
ature response to Priscoline in the toes of diabetics. 
Am. J. M. Sc. 224:34-38, July 1952. 


In studying vasodilatory effects of drugs on the vessels 
of the extremities the authors point out that indepen- 
dent variations may occur simultaneously in blood flow 
to a limb, as determined by the venous occlusion ple- 
thysmograph, and in the skin circulation, as measured 
by changes in skin temperature with a thermocouple. 
The clinical counterpart of this situation is noted in 
diabetic patients with superficial gangrene of the toes 
who have excellent arterial pulsations in the feet and 
no symptoms suggestive of diminished circulatory effi- 
ciency in the extremity. 

Of 16 diabetic patients studied by measurement of 
the skin temperature rise after intravenous injection of 
50 mg. of Priscoline, seven exhibited inability of the 
skin vessels of the toes to dilate maximally. All these 
patients had excellent pulsation in the dorsalis pedis 
and posterior tibial arteries and were judged to have 
normal peripheral circulation. No correlation could b2 
made out between this small vessel dysfunction and the 
severity or degree of control of the diabetes. 

The improvement in peripheral circulation in many 
patients with diabetes mellitus following the use of a 
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vasodilator like Priscoline cannot be evaluated by skin 
temperature readings alone. 





HARVEY, STEWART C.; WANG, C. Y.; AND NICKERSON, 
MARK (Dept. of Pharmacology, Univ. of Utah Coll. of 
Med., Salt Lake City): Blockade of epinephrine-induced 
hyperglycemia. J. Pharmacol. & Exper. Therap. 104:363- 
76, March 1952. 


Fifteen compounds were studied for their ability to 
suppress epinephrine-induced hyperglycemia and the 
pressor response to epinephrine in the rabbit and in the 
cat. All fifteen compounds manifested some degree of 
suppression of the hyperglycemia. Thus this property 
seems to be common to all adrenergic blocking agents, 
as well as to a variety of agents which do not block 
other responses to epinephrine. Suppression of epineph- 
rine-induced hyperglycemia generally requires much 
higher doses of an adrenergic blocking agent than does 
suppression of epinephrine-induced pressor responses. 
Ergonovine was found to have hyperglycemia-suppress- 
ing activity as doses having no apparent effect on 
cardiovascular responses to epinephrine. No correlation 
was observed between the ability to suppress the hyper- 
glycemia and the ability to suppress pressor responses. 
It seems likely, therefore, that the “hyperglycemia 
receptors” are different from the “pressor receptors” or 
that a completely different mechanism of action is in- 
volved in the suppression of these two responses. 





HAUGAARD, NIELS; and MARSH, JULIAN B. (John 
Herr Musser Dept. of Res. Med., Univ. of Pennsylvania, 
Philadelphia): Effect of insulin on the metabolism of 
adipose tissue from normal rats. J. Biol. Chem. 194: 


33-40, January 1952. 


The metabolism of retroperitoneal adipose tissue from 
rats fasted 24 hours was studied in vitro by manometric 
methods. It was found that the addition of insulin in 
vitro increased the oxygen uptake of this tissue in the 
presence of glucose, lactate, succinate, pyruvate, or ace- 
tate. Insulin decreased the respiratory quotient in the 
presence of pyruvate but had no effect with the other 
substrates studied. Insulin was shown to combine chem- 
ically with retroperitoneal adipose tissue in a manner 
similar to that with rat diaphragm. The authors believe 
that this finding strengthens the concept that the com- 
bination of insulin with tissue is a prerequisite for 
insulin action. 
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HEINTZELMANN, F. (Copenhagen): Cause of death in 
diabetes mellitus. Ugesk. f. Laeger 114:555-67, May 1, 
1952 [Abstr. from J.A.M.A. 149:1607, August 23, 


1952]. 


The author has analyzed the causes of 2,260 deaths of 
diabetics in Denmark in 1947-1949. In most cases, 
death was due to degenerative heart disorders. This 
cause of death predominates mainly in the age group 
of 45 to 64; however, it is an important cause among 
men in the age group from 15 to 44, in which death 
is also often caused by renal diseases (more common 
among men than among women), by tuberculosis, and 
in a number of cases by the diabetes itself (diabetic 
coma)- The last named is almost exclusively the cause 
of death among diabetic children. Tuberculosis is the 
cause of death in diabetics somewhat more often than 
in the total population; heart disease and arteriosclero- 
sis are the cause much more often; and death from 
renal disease is relatively frequent among diabetics. 
Among the oldest diabetics, death from pyelonephritis 
is more frequent in men than in women. 





HERNBERG, C. A. (Pathological Inst. of the Kanton- 
spital, St. Gallen, Switzerland): Skeletal changes in 
adults with diabetes mellitus. Acta med. Scandinav 
143:1-14, May 10, 1952. 


Pathoanatomical examination was made of the bone 
structure of 14 diabetic patients between the ages of 
33 and 75. Comparison was made with an equal num- 
ber of control cases of similar age and sex. Simple osteo- 
blast osteoporosis was found in all cases. In the patients 
over 65 the diabetics and controls showed the same de- 
gree of osteoporosis, whereas in young diabetics the 
Osteoporosis was more severe than in the controls. 





Hicks, SAMUEL P. (Dept. of Pathology, New England 
Deaconess Hosp. and Harvard Med. Sch., Boston): 
Insulin hypoglycemia. J. Pediat. 40:501, April 1952. 


Three pregnant rats, 12 pregnant mice (13 to 21 days 
gestation and one litter about 8 to 9 days), and several 
newborn rats and mice were given 2 to 8 units of in- 
sulin subcutaneously or intraperitoneally, usually after 
fasting 12 to 16 hours. All adults developed deep hy- 
poglycemic coma in 3 to 5 hours; then glucose was 
given which revived all but 2. Twenty-four hours later, 
adults and fetuses were examined pathologically. All 
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but one adult sustained necrosis of striatal and occa- 
sionally cortical neurones. Several fetuses in one litter 
were dead, and all in another litter had died. Death of 
fetuses had been recent, for they were fresh and auto- 
lysis was absent. All other fetuses escaped injury. In 
the one litter (near term), in which some animals were 
recently dead, there was necrosis of the deeper layers 
of fairly mature cortical nerve cells of the brains of 
fetuses, with no damage to the outer zone of still de- 
veloping neroblasts or the periventricular neuroblasts 
of the deep developing basal ganglia. This pattern was 
in many respects just the opposite of the pattern of 
injury from radiation or radiomimetic compounds 
(mustard, Aminopterin, etc.). In addition, fairly ma- 
ture nerones in the brain stem and in the cerebellum 
were necrotic, whereas neroblasts were spared. Similarly, 
the dorsal fairly mature nerve cells of the cervical cord 
were necrotic. In substance, the pattern was consider- 
ably more like adult hypoglycemic injury than “embry- 
onic” response to radiation. In contrast, one litter, whose 
age was estimated at 8 to 9 days, showed considerable 
necrosis of many cells throughout the bodies of the 
embryos but not especially those of the neuraxis. This 
generalized “patchy” effect needs further study, as does 
the whole problem of embryo metabolism during the 
first third of gestation. Since adult brain damage oc- 
curred almost regularly in these experiments and since 
the neuroblasts escaped, these cells may be said to be 
resistant to hypoglycemia. Still more significant is the 
fact that when the fetus is selectively damaged by lack 
of glucose the neuroblasts are still resistant (despite 
their rapid growth), whereas the more mature neurons 
are susceptible. Death of the fetus, without selective 
damage, as occurred in another younger litter (between 
14 and 17 days), is ascribed to an over-all metabolic 
effect, as occurs with other extreme forms of inhibition. 
Newborn mice and rats did not become comatose with 
insulin, but some showed scattered necrotic cortical 
neurones similar to those seen in adults. Coupling new- 
born and fetal data, it seems that dependence on glu- 
cose in the nervous system increases with maturity of 
nerve cells, as seems to be the case with oxygen. 





HILits, A. GORMAN; AND STADIE, WILLIAM C. (John 
Herr Musser Dept. of Res. Med., Univ. of Pennsylvania, 
Philadelphia): The effect of combined insulin upon the 
metabolism of the lactating mammary gland of the rat. 
J. Biol. Chem. 194:25-31, January 1952. 


Slices of mammary tissue from normal lactating rats 
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were shown to combine rapidly with insulin. The com- 
bined insulin resisted the dissociation action of pro- 
longed washing and caused characteristic increase of 
the respiratory quotient, indicating synthesis of fat from 
glucose and acetate. The synthesis of lactose from glu- 
cose by mammary tissue occurred in vitro but was not 
affected by insulin. 





HOPKINS, J. GARDNER, WELD, JULIA T., and KESTEN, 
BEATRICE M. (Depts. of Dermatology and Pathology, 
Columbia-Presbyterian Med. Center, New York City): 
The treatment of monilia (Candida albicans) infections 
with carbowax-sulfur ointment: A preliminary report. 
J. Invest. Dermat. 18:419-22, June 1952. 


A mixture of carbowax and sulfur in high dilutions 
inhibits the growth of Candida (Monilia) albicans in 
vitro. Its application to monilia infections of the skin, 
nails, and vagina is suggested in view of the encourag- 
ing results obtained in 34 patients, several of whom 
had ciabetes. 





Jacoss, JAMES S. L.; TEMPEREAU, CLINTON E.; AND 
West, PHitip M. (Long Beach Vet. Admin. Hosp., 
Long Beach, Cal., and Univ. of California Med. Sch., 
Los Angeles): The effect of insulin coma on uropepsin 
excretion. Science 116:86-87, July 25, 1952. 


The problem of evaluating certain adrenocortical func- 
tions in schizophrenic psychotics proved to be a difficult 
one until the discovery of what is evidently a simple 
and quantitative measure of this activity, namely, uro- 
pepsin. Eosinophil counts taken prior to the injection 
of insulin and immediately after the termination of 
each treatment revealed changes which consistently in- 
dicated adrenocortical stimulation. The consistent daily 
occurrence of eosinopenia in response to insulin ad- 
ministration implies that the concomitantly increased 
uropepsin excretion during a course of insulin coma 
therapy furnishes a quantitative measure of adreno- 


cortical activity. 





KAPLAN, H. LELAND (Houston, Texas): Diabetes 
mellitus and atherosclerosis: A review. M. Rec. & Ann. 
46:966-72, May 1952. 


The outlook for prevention of the devastating occur- 
rence of atherosclerosis in diabetic patients has been 
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poor. The modern treatment of diabetes, however, 
should reduce the incidence and severity of vascular 
complications expected to occur in new diabetics in 
the next two decades. The brilliant work of Gofman 
and other investigators in the relationship of choles- 
terol and atherosclerosis may contribute greatly to the 
control of this great scourge among diabetic patients. 





KNOWLES, HARVEY C., Jr.; AND GUEST, GEORGE M. 
(Children’s Hosp. Res. Foundation, Univ. of Cincin- 
nati): Tissue electrolytes in alloxan-diabetic rats with 
ketoacidosis. Proc. Soc. Exper. Biol. & Med., 79:552-54, 
March 1952. 


Data are reported from analyses of tissues of normal 
rats and of alloxan-diabetic rats with severe ketoacidosis 
induced by withholding food and insulin 3 to 4 days. 
In muscle of the diabetic, acidotic rats, compared with 
that of the normal controls, the concentration of water 
and of potassium decreased and the concentration of 
nitrogen increased slightly, with values for sodium and 
chloride showing no significant change. In liver there 
was a gain of water, sodium, and nitrogen, with no 
change in concentration of chloride or potassium. Livers 
of the acidotic rats showed a greatly increased fat con- 
tent. 





KOBAYASHI, YOSHITO; OHASHI, SHIGERU; AND TAK- 
EUCHI, SETSUYA (Dept. of Pharmacology, Faculty of 
Med., Univ. of Tokyo): Effect of the salts of meso- 
oxalic acid on alloxan diabetes mellitus. Japanese Jour- 
nal of Pharmacology 1:9-21, September 1951. 


This report deals with the hypoglycemic effect pro- 
duced by the salts of meso-oxalic acid on the rabbit and 
dog having alloxan diabetes mellitus. When 100 mg. 
per kilogram of sodium or calcium salt of meso-oxalic 
acid is given by mouth twice a day to the alloxan- 
diabetic rabbit (3 hours before and 7 hours after feed- 
ing time) for several consecutive days, the sugar in the 
urine either falls to less than one third or completely 
disappears. Body weight, on the other hand, increases. 
In some cases of severe alloxan diabetes in the rabbit 
there is a decrease or total disappearance of acetone 
bodies in the blood and a decrease in the sugar and 
NPN content of the urine, accompanied by a marked 
drop in the blood sugar level and by gain in weight. 
The salts of meso-oxalic acid have no effect whatso- 
ever on the depancreatized dog. 
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KOCHAKIAN, CHARLES D.; WRIGHT, PHYLLIS M.; AND 
ROBERTSON, EVANGELINE (Dept. of Physiol. and Vital 
Economics, Sch. of Med. and Dent., Univ. of Rochester, 
Rochester, N. Y.): Testosterone propionate and argin- 
ase activity in diabetic rats. Arch. Biochem. & Biophys. 
36:221-30, March 1952. 


The extra endogenous protein metabolism occurring in 
phlorhizin and alloxan diabetes did not significantly 
change the liver arginase activities of normal or cas- 
trated adult male rats. Moreover, no correlation between 
the degree or duration of the diabetes and the enzyme 
activities of the liver could be detected. Tremendous 
increases, 400 to 600 per cent, in protein ingestion, 
however, stimulated identical increases in the arginase 
activities of the livers of diabetic and nondiabetic rats. 
Smaller increases, 100 to 200 per cent, produced in- 
creases in arginase activity concomitantly with the in- 
crease in liver weight. Testosterone propionate did not 
affect these enzymic changes. 





LAWRENCE, R. D. (Diabetic Dept., King’s Coll. Hosp., 
London): Insulin hypoglycemia and eosinophilia. Lan- 


cet 2:42, July 5, 1952. 


The author cautions that eosinophilia after insulin treat- 
ment, as noted recently in a series of mental patients, 
should not be ascribed to hypoglycemia until local re- 
actions to a foreign injected substance are ruled out. 





LAZARUS, SYDNEY S.; AND VOLK, BRUNO W. (Jewish 
Sanitorium and Hosp. for Chronic Diseases, Brooklyn, 
N. Y.): The estimation of insulin sensitivity by the 
modified glucose insulin tolerance test. J. Lab. & Clin. 
Med., 39:404-13, March 1952. 


The Himsworth glucose-insulin tolerance test was mod- 
ified by administering 0.1 unit of crystalline insulin 
intravenously 30 minutes after the intravenous injec- 
tion of 25 gm. of glucose in 50 per cent solution. This 
procedure elicited a homogenous pattern of response in 
40 nondiabetic individuals, the blood sugar falling to 
the fasting level within 45 minutes after the administra- 
tion of insulin. With this being used as the criterion 
for normal insulin sensitivity, 10 of the diabetic pa- 
tients showed a normal response and 7 patients gave an 
equivocal response. The authors, however, suggested the 
rate of decline of the blood sugar level for the 30 
minutes after the injection of insulin as an alternative 
and more exact criterion. The mean value for the non- 
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diabetic controls was 3.8 mg. per cent per minute, with 
a standard deviation of 0.7 mg: per cent. Of the dia- 
betic patients, 7 had values of less than 2 mg. per cent 
per minute, and these were considered to be insulin- 
insensitive. Four patients showed an equivocal response 
(2 to 2.4 mg. per cent per minute). The remaining 13 
patients had values of 2.5 to 5 mg. per cent per minute 
and were considered to be normally sensitive to the 
action of insulin. Since these results in the diabetic 
patients had a nonhomogeneous distribution, the au- 
thors believe the test can separate diabetic patients into 
insulin-sensitive and insulin-insensitive groups. 





LEHMANN, H.; AND SILK, E. (Dept. of Pathology, St. 
Bartholomew's Hosp., London): The prevention of 
color-fading in the Folin and Wu estimation of the 
blood sugar. Lab. Digest 16:7, July 1952. 


The colorimetric blood sugar estimation of Folin and 
Wu suffers from the disadvantage that the colors are 
not stable. The fading on adding water was found to 
be due to the lowering of the phosphoric acid concen- 
tration. It does not take place if the tubes are filled 
to the mark with an 11.55 per cent (w/v) solution of 
phosphoric acid. Dilutions to 12.5, 25, or 50 ml. will 
retain their color at room temperature for more than 
8 hours. 





LEvy, EDWARD S.; KRAFT, SUMNER C.; AND NECHELES, 
HEINRICH (Dept. of Gastro-Intestinal Res., Med. Res. 
Inst. of Michael Reese Hosp., Chicago): Chylomicrons 
in diabetics. J. Appl. Physiol. 4:848-54, May 1952- 


Chylomicrographs and nephelographs on a group of 13 
aged diabetic patients were compared with those of a 
group of 13 aged nondiabetic and 12 young subjects. 
Distinct differences in the responses of the three groups 
to graded fat meals were found and discussed. Fat ab- 
sorption or disposition or both may be different in the 
diabetic as compared with the nondiabetic aged. 





Lipp, G. R. (Sheffield, England): Diabetes in infancy. 
Brit. M. J. 1:1354, June 21, 1952. 


The author comments on a case of diabetes in an 
infant. 
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LLEWELLYN, JOHN S. (Lowisville): Diabetes mellitus 
in office practice. Kentucky M. J. 50:139-46, April 
1952. 


Problems relative to diabetes mellitus—diagnosis, gen- 
eral treatment, and care of a limited number of com- 
plications—have been discussed. 





Low, BARBARA W. (Harvard Univ., Cambridge, Mass.): 
Orientation of the polypeptide chains in crystals of acid 
insulin sulfate. Nature, London 169:955-56, June 7, 


1952. 


“Air-dried” single crystals of orthorhombic acid insulin 
sulfate give sharp, somewhat disoriented x-ray diffrac- 
tion patcerns which extend to spacings of approximately 
7 A. It can be shown that the simple and gross features 
of a real structure, such as parallel rods or chains, which 
are regions of high electron density, will, when favor- 
ably oriented, appear as prominent features of high 
density in the vector structure. The vector structure 
implies that the real unit cell contains rods or chains of 
high electron density parallel to the a-axis. It seems 
probable that these are polypeptide chains, folded or 
coiled in some regular way, which form rodlike struc- 
tures having a core of high electron density near their 
center. Sanger found that the insulin molecule of molec- 
ular weight 12,000 consisted of four polypeptide chains 
linked together by disulfide bridges. It seems reasonable 
to associate each rod in the vector structure with one of 
those chains, so that the complete molecule would con- 
sist of four close-packed chains arranged at the corners 
of a parallelogram. 





MAHL, GEORGE F. (Yale Univ., New Haven, Conn.): 
Relationship betwen acute and chronic fear and the 
gastric acidity and blood sugar levels in macaca mulatta 
monkeys. Psychosom. Med. 14:182-210, May-June 1952. 


A previous study demonstrated that experimentally pro- 
duced chronic fear was associated with increased heart 
rate and increased gastric secretion of hydrochloric acid 
in dogs. The present study systematically investigated 
the nature of hydrochloric acid secretion of monkeys in 
acute and chronic fear. The results confirm the hy- 
pothesis that the secretion does not increase during 
acute fear but does during chronic fear. Blood sugar 
measurements were also obtained in certain of the ex- 
perimental conditions. Upon repeated pain-fear stimu- 
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lation there was a general reduction in blood sugar and 
a loss in reactivity of blood sugar changes. However, 
these hypoglycemic changes were not related to the 
increased hydrochloric acid secretion. The two auto- 
nomic processes varied independently. The blood sugar 
data are ambiguous concerning the mechanism under- 
lying the changes in them. 





MANN, MortTIMER (Indianapolis, Ind.): Fundus changes 
in hypertension and diabetes. M. Times, New York, 


80:350-55, June 1952. 


The fundus changes which occur in diabetes are further 
evidence of the vascular damage which will develop in 
almost every diabetic who lives long enough. All studies 
indicate that the duration of diabetes plays a dominant 
role in the development of these lesions. Older patients 
tend to develop a retinopathy earlier than younger dia- 
betics. Severity of the disease and control do not appear 
to be important factors. Insulin has made it possible for 
large numbers of diabetics to live long lives, and the 
problem of how to protect the diabetic against vascular 
degeneration remains our challenge. 





MARBLE, ALEXANDER (Boston): Diabetic coma: Pre- 
vention and treatment. J. Michigan M. Soc. 51:717-21, 


June 1952. 


In the twenty-nine years which have elapsed since the 
introduction of insulin into clinical use, the morbidity 
and mortality from diabetic coma have decreased mark- 
edly. Prior to 1922, from 40 to over 60 per cent of 
diabetics who died did so in diabetic coma. At present, 
less than 2 per cent of deaths among diabetics are in 
coma. It is the physician’s serious responsibility to make 
the diagnosis early and to institute vigorous treatment 
promptly. In a known diabetic with a classical history, 
given by relatives, the diagnosis may be easy. In an 
unconscious, unidentified patient brought without rela- 
tives or friends to the emergency ward of a large city 
hospital, the recognition of the condition may be more 
difficult. The patient in diabetic coma belongs in a 
hospital. Success in treatment depends upon attention to 
details and upon close, continuous attention of physicians 
and nurses. In the successful treatment of diabetic coma, 
constant personal attention of the physician and the fear- 
less use of insulin in adequate dosage are all important. 
No patient should die in or from diabetic coma unless 
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there exists an acute complication which in itself is 
fatal. Deaths due to the fact that patients are not 
brought for treatment until they are moribund can in 
time be reduced in number or avoided by continuous 
education of the patient and his family from the day of 
diagnosis. A death in diabetic coma is a needless death. 





MARGOLIN, Morris; AND GENTRY, HAROLD E., Jr. 
(Dept. of Int. Med., Univ. of Nebraska; Coll. of Med., 
Omaha): Clinical evaluation of the Wilkerson-Heft- 
mann blood sugar test, with reference to its use by the 
general practitioner. Nebraska M. J. 37:139-44, May 
1952. 


The Wilkerson-Heftman blood sugar test is a rapid, 
simple, inexpensive, highly accurate, true glucose test. 
Although providing for only two blood sugar reference 
levels, it also provides for three clinically significant 
blood sugar ranges: that of normal and hypoglycemic 
values, that of satisfactory diabetic control, and that of 
unsatisfactory and poor diabetic control. The test is use- 
ful both as an aid in diagnosis and in the routine man- 
agement of a majority of diabetic patients. It is 
recommended as a highly desirable adjunct to the 
armamentarium of the general practitioner. 





MARMER, MILTON J. (New York Med. Coll., Flower 
and Fifth Avenue Hosps., New York City): The use of 
sciatic nerve block for producing vasodilatation of the 
lower extremity and comparative study with paraverte- 
bral lumbar sympathetic ganglion block. Anesthesiology 
13:207-20, March 1952. 


Sciatic nerve block with 10 cc. of 1 per cent procaine 
produces maximal vasodilatation of the foot which can- 
not be exceeded and which is seldom equaled by para- 
vertebral lumbar sympathetic ganglion block, as judged 
by measurement of skin temperature changes. The 
procedure is easily performed, causes little discomfort, 
and has been entirely free of complications in the pres- 
ent study of 42 cases and in reports in the literature. 
Sciatic nerve block may be employed both to relieve 
intermittent claudication of the foot and to determine 
the degree of vasoconstrictor tone and the extent of 
vasodilatation which may be produced by interruption 
of the sympathetic pathways. 





MARTIN, HELEN E.; MEHL, JOHN; AND WERTMAN, 
MAXINE. (Univ. of Southern California Sch. of Med., 
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Los Angeles): Clinical studies of magnesium metabolism. 
M. Clin. North America 1157-71, July 1952. 


The authors discuss the present knowledge of mag- 
nesium metabolism, including a part played in coenzyme 
reactions in both carbohydrate and protein metabolism. 
Change in magnesium concentration in the blood may 
vary rapidly by virtue of intracellular and extracellular 
shift. In diabetic coma the serum magnesium was usu- 
ally elevated prior to therapy; the reasons for this are 
not entirely clear. With therapy, the serum magnesium 
fell in 18 to 24 hours to less than normal levels. Some 
of the magnesium loss was accounted for in the urine, 
but not consistently. Other factors, such as hemodilution 
and intracellular shift following therapy, were consid- 
ered. Three patients who died had very high serum 
magnesium levels associated with normal or low po- 
tassium levels. These patients died despite heroic 
therapy. Clinical implication of previous experimental 
work on dogs regarding magnesium-potassium relation- 
ships is discussed, particularly the inability in one case 
to raise the serum potassium in the presence of a high 
(tenfold) serum magnesium. 





MARTINEZ, CARLOS (Buenos Aires): The sulfhydryl 
groups in experimental diabetes. Acta physiologica la- 
tinoamericana 1:135-62, July 1951. 


Some aspects of the importance of sulfhydryl groups in 
experimental diabetes due to alloxan or pancreatectomy 
have been studied in the rat and in the toad. The intra- 
venous administration of alloxan in the rat vroduced 
(a) a sharp and temporary fall in the sulfhydryi content 
of blood, liver, kidney, and skeletal muscle; (b) a 
marked decrease in the sulfhydryl content, in rats with 
severe diabetes 48 hours and 12 days after alloxan in- 
jection. In totally depancreatized diabetic rats and in 
partially depancreatized rats with mild diabetes, the 
sulfhydryl content was a!so 'ower than in the controls. 

The diabetogenic and toxic action of alloxan in the 
rat could be prevented by intraperitoneal injection of 
BAL 30 minutes prior to alloxan and by treatment 
during 12 to 30 days with thiouracil and thiouracil- 
related compounds. These treatments also hindered the 
development of diabetes due to partial pancreatectomy 
in the rat. The same results were obtained by treatment 
with cysteine, 4-mercapto-2-methylquinazoline and 
5-isopropylidene-2, 4-dithiohydantoine. Treatment with 
propylthiouracil in totally depancreatized, force-fed rats, 
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maintained with « given dose of insulin, produced a 
definite remission of glycosuria without loss of body 
weight. Thyroidectomy and treatment with thiouracil, 
cysteine. 4-mercapto-2-methylquinazoline, or 5-isopro- 
pilidene-2, 4-dithiohydantoine produced a significant 
increase in the sulfhydryl content in tissues. 





MAYER, JEAN; AND BATES, MARGARET W. (Dept of 
Nutrition, Harvard Ech. of Pub. Health, Boston): Blood 
glucose and food intake in normal and hypophysecto- 
mized, alloxan-treated rats. Am. J. Physiol. 168:812-18, 
March 1, 1952. 


In normal animals, under carefully controlled conditions, 
two daily subcutaneous injections of glucose (or fruc- 
tose) and adrenaline, producing hyperglycemia of rela- 
tively short duration, caused a statistically significant 
decrease in food intake, even when the caloric equiva- 
lent of the injected glucose and fructuse was taken into 
account. Conversely, insulin-induced hypoglycemia was 
accompanied by a significant increase in food intake, 
even if the doses used were small enough to maintain 
the blood level at physiological fasting levels. Injections 
of the substances with no effect on blood glucose 
(sucrose and fat) had no such effect on food intake. 
In animals made unable to regulate their blood sugar 
level by hypophysectomy followed by alloxan treatment, 
the effect on food intake of prolonged hyperglycemia 
induced by intraperitoneal glucose administration was 
even more drastic, causing considerable decrease. 

The facts suggest the possibility of a “glucostatic 
mechanism of regulation of food intake” whereby blood 
sugar would be the normal stimulus to which hypo- 
thalamic or other receptors respond. The application of 
this concept to the hyperphagia of uncontrolled dia- 
betes is discussed. 





MAYER, JEAN; RUSSELL, RUTH E.; BATES, MARGARET 
W.; AND DICKIE, MARGARET M. (Dept. of Nutrition, 
Harvard Sch. of Pub. Health, Boston, and Roscoe B. 
Jackson Mem. Lab., Bar Harbor, Me.): Basal oxygen 
consumption of hereditarily obese and diabetic mice. 
Endrocrinology 50:318-23, March 1952. 


A study was conducted of the oxygen consumption of 
obese and nonobese members of the “Obob” strain of 
mice. The obese members of this strain were shown to 
present, in addition to the insulin-resistant type of dia- 
betes and other characteristic symptoms previously 
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described, a very low rate of fasting oxygen consump- 
tion. On a body weight basis, their oxygen consumption 
was less than half that of the nonobese animals; on a 
body surface basis, their “basal metabolic rate” was 
lower by more than 40 per cent. When the basal metab- 
olic rate of the obese animals was brought upto non- 
obese levels by injections of thyroxine, a rapid loss of 
body weight ensued. 





McCULLAGH, E. PERRY; BECK, JOHN C.; AND SCHAF- 
FENBERG, C. A. (Dept. of Endrocrinol. Cleveland Clin., 
Cleveland): Disappearance of diabetes during estrogen 
therapy in acromegaly. Cleveland Clin. Quart. 19:121- 
26, July 1952. 


In a case of acromegaly accompanied by diabetes and 
arterial hypertension in a 45-year-old woman, adminis- 
tration of estrogen was followed by a shift in the glu- 
cose tolerance curve from the diabetic type to complete 
normality. Reversal of the abnormal glucose tolerance 
test in acromegaly during estrogen administration is 
further evidence of a potent hormonal inhibition to the 
pituitary. This is a clinical demonstration of what has 
been shown previously in experimental animals. 
Whether this improvement in carbohydrate metabolism 
is due to an inhibition of growth hormone or some other 
pituitary factor is still a matter of conjecture. This case 
represents the first reported instance of complete re- 
versal of diabetes caused by estrogen in the human. 
Whether or not the pituitary growth hormone or other 
pituitary factors have a bearing on the etiology of the 
average case of clinical diabetes remains for future 
studies to demonstrate. 





MEILMAN, EDWARD; AND ALTSCHULE, MARK D. 
(Med. Service and Yamins Res. Lab., Beth Israel Hosp., 
and Dept. Med., Harvard Med. Sch., Boston.) Effect of 
SKF No. 501 (N-9-fluorenyl N, N-ethyl-beta chloro- 
ethylamine) on cardiovascular manifestations of hypo- 
glycemia following administration of insulin. Psychosom. 
Med. 14:284-86, July-August 1952. 


N-9-fluorenyl, N-ethyl-B-chlorotheylamine, a dibenamine 
congener, does not prevent the adverse effects of in- 
sulin-induced hypoglycemia on the heart. Under its 
influence the increases in heart rate and pulse pressure 
in hypoglycemic levels are greater than in hypoglycemia 
produced by insulin alone; feelings of severe anxiety 
were experienced by normal subjects made hypoglycemic 
while under the influence of this “adrenolytic” agent. 
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MorGAN, Marcus S.; AND PILGRIM, FRANCIS J. 
(Mellon Inst., and Western Psychiatric Inst. and Clin., 
Univ. of Pittsburgh, Pittsburgh, Pa.): Concentration of 
a hyperglycemic factor from urine of schizoprenics. Proc. 
Soc. Exper. Biol. & Med. 79:106-11, January 1952. 


The presence of a hyperglycemic factor in the urine 
of some schizophrenics is confirmed. A scheme for a 
15 to 20-fold concentration of the principle is described, 
and data on the yield and potency of the various frac- 
tions isolated are given. Physical and chemical studies of 
the most active fractions indicate the factor to be a 
protein, or a material bound thereto. By a comparable 
fractionation of normal male urine, a measurable quan- 
tity of the hyperglycemic factor was not found. 





MosEs, CAMPBELL (Addison H. Gibson Lab., Univ. of 
Pittsburgh Sch. of Med., Pittsburgh, Pa.): Dietary choles- 
terol and atherosclerosis. Am. J. M. Sc. 224:212-18, 
August 1952. 


Accepting as well-founded the relationship of choles- 
terol to the pathogenesis of atherosclerosis, the author 
reviews the evidence which implicates exogenous dietary 
cholesterol in the atherosclerotic process. He concludes 
that neither moderate increases nor decreases in dietary 
cholesterol exert consistently significant effects upon 
blood cholesterol levels and that the almost complete 
elimination from the diet of all cholesterol and other 
lipids, including sterol-free vegetable oils, is necessary 
to effect significant decreases in blood cholesterol. Even 
in the presence of atherosclerotic disease, the widespread 
recommendation of such a rigidly restricted diet is un- 
wise because of its unpalatability and the feeding prob- 
lems it would produce. It is suggested that attention be 
devoted to other dietary components, especially protein, 
which may alter the physical state of the circulating 
cholesterol and thereby influence its relationship to the 
atherosclerotic process. 





MUKHERJEE, S. K.; De, U. N.; AND SARKAR, D. (Dept. 
of Biochem. and Diabetes, Sch. of Trop. Med., Cal- 
cutta): Intravenous glucose tolerance test in normal 
persons. Indian M. Gaz. 86:494-99, November 1951. 


Intravenous glucose tolerance tests were performed on 
20 healthy Indians whose ages varied from 25 to 45 
years and whose weights varied from 121 to 154 
pounds. Thirty cc. of 50 per cent glucose were injected 
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in fasting condition, and the duration of injection was 
3 to 5 minutes. The maximum rise of blood sugar took 
place within 5 minutes after injection. The fall of blood 
sugar thereafter appeared to take place in two stages: 
(a) a rapid fall during the first 25 minutes, when the 
major portion of the injected glucose was removed 
from the circulation; and (b) a slow and sustained 
fall during the next 30 minutes. The preglucose fasting 
level was reached within 50 to 60 minutes after injec- 
tion. The maximum height of blood sugar was found 
to be variable, but the time taken for the blood sugar 
to return to preglucose level was found to be constant 
in all cases. Glycosuria was found to bear no relation 
to the height of the blood sugar level. 





NABARRO, J. D. N.; SPENCER, A. G.; AND STOWERS, 
J. M. (Med. Unit, Univ. Col. Hosp., Med. Sch., London): 
Treatment of diabetic ketosis. Lancet 1:983-89, May 17, 


1952. 


Although ketosis is a common and important compli- 
cation of diabetes mellitus, its treatment remains con- 
troversial. Rational therapy can be founded only on 
knowledge of the biochemical disturbances that have 
to be corrected. Insulin should be started as soon as 
possible, and large doses should be used from the begin- 
ning. Rapid reduction of the blood sugar level is es- 
sential, and this can be done only if insulin therapy 
is controlled by frequent estimations of the blood sugar 
level. Rapid replacement of the extracellular fluid can 
be achieved by intravenous therapy with a “saline-lactate” 
solution. There is no definite evidence of the value of 
intensive alkali therapy, and it may lead to additional 
metabolic disturbances. Early administration of glucose 
leads to loss of water and electrolytes in the urine and is 
contraindicated. It should be given only when the blood 
sugar level falls. Considerable loss of cellular water, elec- 
trolytes, and nitrogen has been demonstrated. In un- 
treated patients, plasma potassium levels are often 
raised, and potassium-containing solutions should not 
be given in the early stages. The levels fall soon after 
the start of treatment with insulin and intravenous 
fluid, and then solutions containing potassium and other 
cellular electrolytes should be given. A suitable repair 
solution is suggested; its administration may be safely 
started when the blood sugar level begins to fall, and 
it will prevent the development of severe hypokalemia. 
When the patient can take fluids by mouth, supple- 
ments of potassium phosphate will accelerate the resto- 
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ration of cellular electrolytes and prevent the accumu- 
lation of excess sodium in the cells. 





NABARRO, J. D. N.; SPENCER, A. G.; AND STOWERS, 
J. M. (Univ. Col. Hosp. Med. Sch., London); Metabolic 
studies in severe diabetic ketosis. Quart. J. Med. (New 
Series) 21:225-43, April 1952. 


Prolonged metabolic balance studies of sodium, potas- 
sium, magnesium, chloride, phosphorus, and nitrogen 
were made on patients recovering from severe diabetic 
acidosis. Restoration of extracellular fluid was rapid 
and approximated 20 to 25 per cent of the normal 
extracellular fluid volume. Glycosuria increased renal 
losses of water, sodium, and chloride. Cell recovery was 
slow and was not completed in 10 to 12 days. Differ- 
ential rates of recovery were found for cell water, intra- 
cellular electrolytes, and cell nitrogen. 

Supplements of potassium hastened the restoration of 
this ion to the cells, reduced transfers of sodium into 
the cells, and prevented the development of serious 
hypokalemia. The delay in achieving a positive balance 
for cell nitrogen was related to the comparatively low 
intake of protein and to overactivity of the adrenal 
cortex as measured by an increased urinary excretion 
of reducing steroids. The significance of changes. in the 
plasma levels of potassium, magnesium, and phosphorus 
are discussed in relation to cell metabolism and renal 
function. 





NATH, MADHAB CHANDRA; AND SAHU, VIRENDRA 
KUMAR (Univ. Dept. of Biochemistry, Nagpur, India): 
Metabolic relationship between acetoacetate and glu- 
cose. Proc. Soc. Exper. Biol. & Med. 79:608-10, April 


1952. 


The subcutaneous injection of sodium acetoacetate in 
doses of 50 and 342 mg. per kg. into rabbits caused a 
rise of 28 and 70 mg. per cent respectively in the blood 
sugar. Similar injections of glucose in doses of 73 and 
496 mg. per kg. produced rises of 13 and 55 mg. per 
cent in the blood sugar. When both substances were 
injected simultaneously in the dosage levels shown 
above, no significant rise in blood sugar resulted. The 
condensation product of glucose and ethylacetoacetate 
in equimolecular proportions (223 mg. per kg.) also 
did not produce a rise. Increased concentrations of so- 
dium acetoacetate inhibited normal glucose utilization 
when incubated at 37°C. at a pH of 7.3 in the presence 
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of rabbit whole blood. The condensation product of 
glucose and ethylacetoacetate had no effect on the nor- 
mal ketonemic level and blood sugar tolerance curve 


of a rabbit. 





OAKLEY, WILFRED; AND PEEL, JOHN (King’s Coll. 
Hosp., London): Diabetes and pregnancy. Brit. M. J. 
1:1248 June 7, 1952. 


The authors decry a recent article in which it was 
recommended that diabetic pregnancies be allowed to 
proceed to the onset of spontaneous labor. They point 
out the higher fetal salvage rate in diabetic pregnancies 
which are terminated at the 36th week. 





OAKLEY, WILFRID (King’s Coll. Hosp., Diabetic Dept., 
London): Diabetic emergencies. Practitioner 168:382- 
87, April 1952. 


Whenever there is the least doubt about the cause of 
coma in a diabetic, it is a good rule to make the first 
therapeutic step the administration of glucose without 
insulin. If coma is due to hypoglycemia, rapid recovery 
is likely to result; if it is diabetic, no harm will be done. 





PALMER, LESTER J.; FLAHERTY, NEIL F.; CRAMPTON, 
JOsEPH H.; AND JOHNSON, ROGER H. (Seattle): The 
influence of rutin upon diabetic retinitis. Guildcraft 
26:25-28, May 1952. 


Thirty-six cases of diabetic retinitis were treated with 
6o mg. of rutin four times a day for an average of 
fifteen months. The retinal picture in eleven patients 
was unchanged, eight showed improvement, and seven- 
teen were worse. Improvement was not much greater 
than could be expected under good diabetic control with 
diet and protamine zinc insulin alone. 





PATTERSON, JOHN W. (Western Reserve Univ. Sch. of 
Med., Cleveland): Effect of adrenalectomy on dehydro- 
ascorbic acid diabetes. Proc. Soc. Exper. Biol. & Med. 
78:758, December 1951. 


Dehydroascorbic acid diabetes in rats is ameliorated by 
bilateral adrenalectomy. 
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PERLMUTTER, MARTIN; WEISENFELD, SHIRLEY; AND 
MUFSON, MONROE (Maimonides Hosp. of Brooklyn 
and Dept. of Med. N.Y. Univ. Med. Center, New York 
City): Bioassay of insulin in serum using the rat dia- 
phragm. Endocrinology 50:442-55, April 1952. 


An attempt was made to adapt the Gemmill technic 
to clinical use by eliminating the: factor of animal in- 
sensitivity. The “pooled diaphragm” technic is superior 
to the “single diaphragm” method in this respect. Nor- 
mal and diabetic serums do not alter the results of this 
technic as obtained in Kreb’s Ringer-phosphate medium. 
The elevation in serum insulin content produced by 
the intravenous injection of 20 units of insulin can 
be detected 5 minutes after the intravenous injection. 
Twenty-five gm. of glucose injected intravenously do 
not cause the secretion of sufficient insulin to be de- 
tected by this technic. 





PERRY, SEYMOUR M. (Los Angeles, Cal.): Hypopotas- 
semia in diabetic coma. Ann. West. Med. & Surg. 
6:520-26, August 1952. 


Since all patients in diabetic acidosis and coma have 
depleted body stores of potassium, regardless of the 
initial serum potassium, routine parenteral therapy 
should include potassium. It should be especially inten- 
sive in those cases with low initial serum potassium 
levels. A patient in diabetic coma is not being adequately 
treated if the physician relies only on blood sugar and 
carbon dioxide determinations and on tests of the urine. 
Serum potassium values and/or serial electrocardiograms 
are important and are the guides to treatment with 
potassium. 





PETERS, JOHN P. (Dept. of Int. Med., Yale Univ., New 
Haven, Conn.): Diabetic acidosis. Metabolism 1:223-35, 
May 1952. 


Under any immediately conceivable circumstances a 
certain number of patients will die of acidosis as a re- 
sult of the infection or other complication which pre- 
cipitated the acidosis, which is a heavy load for an 
already sick person. Some will also die because the 
condition is not detected or treated until the subject 
has lapsed into irreversible shock. Some of these deaths 
may be prevented if more attention is given to the 
causes and the initial course of the condition, empha- 
sized early in this discussion. Mortality will be reduced 
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if recent technical facilities and the latest knowledge 
about acidosis are utilized. It is an urgent state that 
cannot be properly managed by prescribed routines, The 
treatment must be individualized and must be energeti- 
cally and intelligently conducted. One cannot afford to 
sleep or even wander far from the bedside until the 
patient has recovered. 





PRouD, J. D. (London, Canada): Diabetic gangrene of 
the lower extremity. Univ. West Ontario M. J. 22:87-91, 
June 1952. 


The control and treatment of the diabetic gangrene of 
the lower extremity would seem to consist in prophylac- 
tic care, control of the diabetic state, treatment of 
infection by means of antibiotics and drainage, and, if 
possible, preservation of a functioning limb. The tre- 
mendous difference in the patient's psychological reac- 
tion to a local and to a major amputation must be con- 
sidered. The physician and the surgeon must also 
realize that this factor plus the patient’s age may pre- 
vent him from using a prosthesis satisfactorily. The 
saving of a limb may save the patient from complete 
invalidism. 





RABEN, M. S.; AND WESTERMEYER, V. W. (New Eng- 
land Center Hosp. and Tufts Coll. Med. Sch., Boston): 
Differentiation of growth hormone from the pituitary 
factor which produces diabetes. Proc. Soc. Exper. Biol. 
& Med. 80:83-86, May 1952. 


Growth hormone was prepared from a glacial acetic 
acid extract of anterior pituitary powder. The product 
was equal in growth-promoting activity to other puri- 
fied preparations but did not produce diabetes when 
administered in relatively large doses to dogs, indicating 
that the diabetogenic factor of the pituitary is distinct 
from the growth, hormone. 





RABINOWITCH, I. M. (Montreal, Quebec): The diabetic 
in industry. Canad. M. A. J. 67:34-41, July 1952 


The need for education of the public in the employ- 
ability of the diabetic is stressed. The various job limita- 
tions of diabetics who do and do not take insulin are 
discussed. 
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REINBERG, MARTIN H.; GREELEY, PAUL O.; AND 
LITTLEFIELD, Mary S. (Los Angeles): Early diagnosis 
of diabetes mellitus. J. A. M. A. 148:1177-81, April 5, 


1952. 


The importance of early detection and treatment of 
diabetes mellitus is discussed. To detect early diabetes 
and to determine the relative value of uncontrolled and 
controlled screening procedures, a survey for diabetes 
was conducted among college students. Uncontrolled 
urine and blood tests were of comparatively little value 
in this series. A single blood sugar test performed two 
hours after ingestion of 50 gm. of dextrose is an efh- 
cient and simple screening method. A concomitant 
urinalysis might add to this efficiency. Persons with 
positive reactions in screening tests may subsequently 
be studied with glucose tolerance tests, preferably by a 
“true” blood sugar method. By this means an incidence 
of 0.45 per cent newly discovered diabetics and 0.71 
per cent total diabetics may be expected in a college 


age group. 





RITMILLER, LERoy F.; AND NICODEMUS, Roy E. (Dan- 
ville, Pa.): Diabetes mellitus complicating pregnancy. 
Pennsylvania M. J. 55:409-12, May 1952. 


From the most recent available statistics, pregnancy oc- 
curs in some two thousand diabetic patients every year 
in the United States. This is a rather small number 
when one considers the approximate number of known 
diabetics in the United States to be well over a million. 
Generally speaking, diabeties is characteristically a dis- 
ease of the late middle life and thus usually occurs after 
the childbearing age. There has appeared in several 
recent publications a growing awareness of the problem 
in the management of the pregnant diabetic woman and 
her child. This study re-emphasizes the statement that 
to achieve an increase in the fetal salvage of pregnant 
diabetic patients, one must have the meticulous super- 
vision and teamwork of the internist, the obstetrician, 
and the pediatrician. Whenever one shows laxity in 
following the basic principles in the management, fetal 
loss can be expected. It is still impossible to evaluate the 
efficacy of any individual therapeutic measure. However, 
there is enough evidence shown in the few cases pre- 
sented to indicate that frequent hospitalization of the 
diabetic patient for stabilization and the premature 
termination of the pregnancy by elective cesarean sec- 
tion are the two measures that have resulted in higher 
fetal salvage in the experience of the authors. 
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ROBERTSON, JAMES (St. Andrew’s and St. Clement's 
Hosps.; and the Diabetic Clins., King’s Coll., Willesden 
General, and St. Bartholomew’s Hosps., London): The 
practical management of diabetes. Med. Illust. 6:149-54, 


April 1952. 


The successful management of diabetes depends pri- 
marily on the intelligence of the patient and on his 
willingness to cooperate in the treatment. The patient 
who cannot grasp the fundamental principles of the 
treatment will seldom do well; and even though he 
understands what he should do, he will be in frequent 
trouble if he lacks the self-control and discipline to 


do it. 





ROCHE, PAT, JR.; CUMMINGS, MARTIN M.; AND HUup- 
GINS, Paut C. (V. A. Hosp., Chamblee, Georgia, ana 
Emory Univ. Sch. of Med., Atlanta): Comparison of ex- 
perimental tuberculosis in cortisone-treated and alloxan- 
diabetic albino rats. Am. Rev. Tuberc. 65:603-11, May 


1952. 


Rats injected with virulent tubercle bacilli did not die 
of tuberculosis or develop any progressive infection. A 
majority of the rats similarly infected but treated with 
cortisone or rendered diabetic by alloxan either died 
or developed a progressive tuberculous infection. The 
influence of cortisone and diabetes on experimental tu- 
berculosis appears to be a lowering of the natural host 


resistance. 





RODRIGUEZ, RICARDO R. (Buenos Aires): The effects of 
sexual glands and steroids on diabetes in partially pan- 
createctomized rats. Acta physiol. latinoamericana 1:226- 
51, December 1951. 


A sex difference in relation to the onset and incidence 
of diabetes in rates of the same age has been further 
corroborated. The frequency was much higher in males 
than in females 6 months after partial pancreatectomy 
(89 per cent and 27 per cent respectively). An alimen- 
tary factor as the exclusive or principal cause of the sex 
difference can be excluded because this difference per- 
sists in experiments in which pancreatectomized rats 
were pair-fed or forced-fed. 

In male rats, simultaneous castration reduced the in- 
cidence of diabetes caused by pancreatectomy. If cas- 
tration was carried out after the onset of diabetes, the 
diabetes remained unchanged. On the’ other hand, ovari- 
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ectomy greatly increased the incidence of pancreatic di- 
abetes. The protective action exerted by the hormone 
secreted by the ovary in physiological conditions was 
shown by grafting these organs in the kidney of ovari- 
ectomized-pancreatectomized rats; after 6 months a 
lower incidence of diabetes was shown in these animals, 
compared with ovariectomized-pancreatectomized con- 
trols. In castrated rats after subtotal pancreactectomy, 
daily injections of estrogens for 6 months had a marked 
protective action against the onset of diabetes. The 
following substances were used: estrone, estradiol, die- 
thylstilbestrol,, I-methyl-bisdehydro-doisynolic acid, dien- 
estrol, ethynil estradiol, and ethynil testosterone. Al- 
though it had no estrogenic effect, cholesterol also 
produced a slight but definite decrease in the incidence 
of diabetes. 


This protective action in rats fed ad libitum was 
also observed in forced-feeding experiments. In this 
condition, diethylstilbestrol had a marked protective ac- 
tion, preceded in some of the animals by a transitory 
stage lasting for about 1 month, with an increase of 
the blood-sugar level and glycosuria; this transitory 
stage was followed by the permanent protective action 
which took place in all the diethylstilbestrol-treated rats, 
with normal values in glycemia and glycosuria, in con- 
trast with the increase of these values observed in non- 
injected controls. These preventive effects persisted 6 
months after the interruption of the treatment wih es- 
trogens. Androgens, on the contrary, increased the in- 
cidence and accelerated the onset of diabetes. Substances 
with progestational activity such as progesterone, corti- 
coids (desoxycorticosterone), and 17 5-ethyl-dihydro- 
testosterone, had no effect on the course of diabetes in 
the castrated white rats. After 95 per cent pancreatec- 
tomy, a compensatory hypertrophy of the insular system 
was observed histologically; such hypertrophy was simi- 
lar to that produced in nearly all organs following par- 
tial removal of their mass. In the pancreas it was pos- 
sible to see hypertrophy of the islets of Langerhans; 
transformation of some centroacinous cells to beta cells, 
with the granules being well preserved and stained nor- 
mally; and some sclerosis due to peri-insular growth of 
connective tissue, with penetration between the islet 
cells. If the diabetic state did not develop, the compen- 
satory hypertrophy persisted even after 114 years of the 
subtotal pancreatectomy, with moderate sclerosis. If dia- 
betes appeared, the hyperglycemia or another unknown 
factor produced an inhibition of the compensatory hy- 
pertrophy followed by insular atrophy and the appear- 
ance of degranulated and vacuolized beta cells with 
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pycnotic nuclei. Marked sclerosis, peri-insular and intra- 
insular, was observed. The gonads and sex hormones 
played an important part in this compensatory hyper- 
trophy. The androgens interfered with it and for this 
reason increased the onset and incidence of diabetes. 
The estrogens, on the contrary, produced hypertrophy 
and hyperplasia in the old islets and created new ones 
from the centroacinous cells. This is perhaps the most 
important cause of the marked protective action on the 
incidence of diabetes exerted by the ovarian hormones. 
This hypertrophy and hyperplasia persisted even 6 
months after the interruption of the estrogenic treat- 
ment. This action was also observed 
moderate diabetes, and future experiments will examine 
the possibility of ameliorating it. Normal rats, guinea 
pigs, and cats with intrapancreatic implants of estrogens 
showed, in the beginning, a hyperplasia of the centro- 
acinous cells and, later, newly formed islets containing 
hypertrophied cells of the beta-cell type. The fact that 
the formation of new islet tissue was more marked in 
the zone of estrogenic implantation, and also the normal 
structure of pituitary and adrenal glands, makes it seem 
reasonable to suppose that the action of the estrogens 
upon pancreatic tissue is, partially at least, a direct one. 


in rats with 





RODRIGUEZ, RICARDO R.; AND KREHL, WILLARD A. 
(Yale Nutrition Lab. Dept. of Physiol. Chem., Yale 
Univ. Sch. of Med., New Haven, Conn.); Influence of 
diet on incidence of alloxan diabetes. Am. J. Physiol. 
169:295-300, May 1952. 


A study was made of the toxic and diabetogenic action 
of alloxan in rats fed natural or synthetic isocaloric 
diets for one month, and the following results were 
obtained: The mortality and incidence of diabetes in- 
creased in animals fed a low-protein diet and decreased 
in rats fed a high-protein diet compared with those fed 
a high-carbohydrate diet. In animals on a high-fat diet, 
different results were obtained, depending on the type 
of fat used: a very low incidence of diabetes in rats fed 
a diet in which the fat is formed primarily by short- 
chain fatty acids (caprylic acid or coconut oil), and a 
marked toxicity and diabetogenic action of alloxan in 
animals fed a high-lard diet (formed primarily by 
long-chain fatty acids). The high diet in palmitic acid 
produced hypertrophy of the endocrine tissue of the 
pancreas and a very low incidence of diabetes. The 
addition of vitamin E had no influence in this difference 
regarding the incidence of diabetes. 
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The different oxidation products of short-chain and 
long-chain fatty acids and their respective different end 
pathways in metabolism, with correspondingly different 
effects on the islets of Langerhans, seem to be respon- 
sible for the different toxic and diabetogenic actions of 
alloxan in these animals. 





Root, MARY A.; AND CHEN, K. K. (Res. Labs., Eli 
Lilly and Company, Indianapolis, Ind.): Experimental 
diabetes produced by 8-hydroxyquinoline. J. Pharmacol. 
& Exper. Therap. 104:404-11, April 1952. 


Intravenous administration of 8-hydroxyquinoline pro- 
duces pancreatic diabetes in a small percentage of rab- 
bits but not in rats, hamsters, guinea pigs, cats, or dogs. 
Methylene blue adminstered intravenously immediately 
before the injection of 8-hydroxyquinoline increases the 
incidence of diabetes in rabbits. 8-hydroxyquinoline-5- 
sulfonic acid, 8-chloroquinoline, and 8-methoxyquinoline 
have no diabetogenic action. A slight, transient hyper- 
glycemia occurs with 2-hydroxyquinoline. Diphenylthio- 
carbazone produces diabetes in rabbits if a large enough 
dose can be administered, but the low solubility of this 
compound makes it difficult to employ. 





Rose, S. (Dept. of Physiology, Univ. of Melbourne, 
Australia): The role of the adrenal cortex in diabetic 
ketosis. Australian J. Exper. Biol. & M. Sc. 29:469-75, 
November 1951. 


There is a moderate increase in adrenocortical activity 
in insulin-controlled alloxan-diabetic rats. There is a 
very marked increase in adrenocortical activity in un- 
controlled alloxan-diabetic, ketotic rats. The insulin re- 
sistance and aggravation of diabetes which occur during 
ketosis are probably related to the increased adrenocor- 
tical activity and consequent overproduction of 11- 
17-oxysteroids. The validity of this casual relationship 
has been discussed. 





SCHACTER, BERNARD; SUPPLEE, HELEN; AND ENTEN- 
MAN, CECIL (Div. of Biological and Medical Sciences, 
U. S. Naval Radiological Defense Lab., and the Lab. 
of Experimental Oncology, San Francisco): Effect of 
x-radiation and laparotomy on the polysaccharide con- 
tent of plasma: Relationship to plasma sulfhydryl 
changes. Am. J. Physiol. 169:508-10, May 1952. 


The effect of total body x-irradiation and of surgical 
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trauma on the plasma polysaccharide (associated with 
serum protein) was determined in the rat. Following 
exposure to 700 r x-irradiation, a delayed rise in plasma 
polysaccharide occurred. After laparotomy, on the other 
hand, plasma polysaccharide levels were elevated 24 
hours later and then returned gradually to normal. It 
appears that changes in the polysaccharide and sulfhy- 
dryl levels of plasma exhibit an inverse parallelism and 
may be related to tissue proliferation. 





SCHACTER, BERNARD; SUPPLEE, HELEN; AND ENTEN- 
MAN, CECIL (Div. of Biological and Medical Sciences, 
U. S. Naval Radiological Defense Lab., and Lab. of 
Experimental Oncology, San Francisco): Effect of 
x-radiation, radiomimetic substances and surgical trauma 
on sulfhydryl content of plasma. Am. J. Physiol. 


169:499-507, May 1952. 


Exposure of rats to 700 r total body x-irradiation was 
followed after several days by a marked decrease in the 
sulfhydryl content of the plasma. A similarly delayed 
decrease, of lesser magnitude, was observed after ad- 
ministration of nitrogen mustard and trisethylene tria- 
zine at a dose level of 1 mg/kg. body weight. No 
well-defined plasma sulfhydryl changes were detected 
during a 6-day period of starvation or after exposure 
of rats to 300 r total body x-irradiation. Surgical trauma 
induced by laparotomy led to a significant decrease in 
plasma sulfhydryl levels by 24 hours after injury, fol- 
lowed by a linear return to normal values over a 12-day 
period. No significant changes in plasma sulfhydryl 
levels occurred during the first 12 hours subsequent to 
laparotomy. 

Since the initiation of plasma sulfhydryl changes in 
the present experiments and acceleration of tissue 
mitotic activity in similar conditions seem to occur in 
parallel, it is suggested that decreases in plasma sulfhy- 
dryl levels following tissue injury may be indicative of 
a markedly increased rate of utilization of sulfhydryl 
groups by regenerating tissue. 





SCHANTZ, EDWARD T. (San Antonio, Texas): Myasthenia 
gravis, diabetes mellitus and intraventricular block as 
co-existent complications of pulmonary tuberculosis. 
Dis. Chest 22:183-86, August 1952. 


A case of pulmonary tuberculosis complicated by myas- 
thenia gravis and diabetes mellitus has been described. 
It is thought that this is the first case of its type re- 
ported in medical literature. There probably is no rela- 
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tionship between pulmonary tuberculosis and myasthenia 
gravis. 





SELESNICK, SIDNEY (Dept. of Med., V. A. Hosp., New- 
ington, Conn., and Yale Univ. Sch. of Med.): Recurrent 
jaundice in chronic relapsing pancreatitis. Gastroenter- 


ology 21:230-37, June 1952. 


Recurrent jaundice in chronic relapsing pancreatitis 
without associated gall-bladder disease is not rare. Six 
cases are presented. Obstructive biliary cirrhosis of the 
liver is a possible serious complication. The normal gall 
bladder may become secondarily involved in chronic 
pancreatitis. In persons with chronic pancreatitis, chole- 
cystectomy should not be done except for the same 
indications one observes in a patient without pancre- 
atitis. 





SEN, PARIMAL BIKASH AND BHATTACHARYA, GANGA- 
GOBINDA (Dept. of Physiol., Univ. Coll. of Sci. and 
Technol., Calcutta): Reversal of the diabetogenic action 
of alloxan by sulfhydryl compounds. Science 115:41-43, 
January I1, 1952. 


The authors report the reversal of the diabetogenic 
action of subcutaneous alloxan in rats by the repeated 
intramuscular administration of either BAL or cysteine 
at progressive intervals beginning within one hour after 
the diabetogenic injection of alloxan. On the basis of 
this work, the authors postulate that the suggested 
mechanism of the diabetogenic action of alloxan as an 
inhibition of essential sulfhydryl enzymes is probably 
not due to the formation of addition compounds be- 
tween alloxan and the enzymes but rather to the oxida- 
tion of essential SH groups to the —S—S— stage. 
The failure of BAL and cysteine to protect after a 
time limit of one hour suggests that during this period 
of time the inhibition of the enzymes was carried to 
an irreversible state, owing either to further oxidation 
of SH groups beyond the —S—S— state or to the onset 
of subsidiary irreversible changes. 





SERRE, H.; AND MIROUZE, J. (Montpellier): “Pagetic” 
osteosis in the gouty and diabetic. La presse médicale 
60:595-98, April 23, 1952. 


After recalling the various mechanisms of Paget’s dis- 
ease, the writers report 6 cases as demonstrative of the 
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part that is held occasionally by the metabolism dis- 
orders. Of the 6 cases, 2 were suffering from diabetes 
and 4 from gout. In all of them the metabolism dis- 
orders were long-standing and had very likely preceded 
the osseous changes by a long time. 





SHEPHERD, S. J. JR.; AND BUCHANAN, A. R. (Univ. of 
Colorado Sch. of Med., Denver): Blood glucose levels in 
alloxan-diabetic rats under combined insulin and ergot 
alkaloid therapy. Proc. Soc. Exper. Biol. & Med. 78:770- 
73, December 1951. 


A series of alloxan-diabetic rats under insulin therapy 
was treated with ergotamine tartrate, Hydergine (CCK 
179; a mixture of dihydroergocornine, dihydroergokryp- 
tine, and dihydroergocristine), and dihydroergocornine 
(DHO 180) with the following results: Ergotamine tar- 
trate lowered the average blood glucose during a period 
of 3 to 10 hours after the usual 24-hour protamine 
insulin injection; dihydrogenated ergot alkaloids (CCK 
179 or DHO 180), on the other hand, seemed to have 
little effect on the blood glucose level as regulated by 
insulin therapy. 





SHEPHERD, STANLEY J., JR.; SMITH, MILLARD J.; AND 
LONGWELL, BERNARD B. (Dept. of Biochem., Univ. of 
Colorado Sch. of Med., Boulder): The effect of alloxan 
diabetes on the response of the adrenal gland to cold 
stress. Endocrinology 50:143-49, February 1952. 


The response of the adrenal glands of normal and dia- 
betic rats following exposure to cold was determined by 
measurement of adrenal cholesterol and ascorbic acid 
content. Exposure to cold, without preliminary fasting, 
produced a marked decrease in adrenal cholesterol in 
the diabetic animals. A comparable decrease was not 
produced in normal rats by cold unless they had been 
fasted previously. These results suggest that the response 
of the adrenal gland to cold, as measured by a decrease 
in cholesterol concentration, is related to curtailment of 
metabolically available carbohydrate. 





SILIPRANDI, N.; AND NAVAZIO, F. (Inst. of Biol. Chem., 
Univ. of Rome): The action of insulin on blood cocar- 
boxylase in diabetes mellitus. Acta med scandinav 
142:147-48, February 23, 1952. 


The authors show that the blood cocarboxylase content 
in diabetic subjects is lower than in normals. Such a 
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decrease is generally proportional to the severity of 
diabetes, as is apparent from a comparison of the cocar- 
boxylase content with the corresponding blood sugar 
values determined before the injection of insulin. The 
administration of insulin restores the blood cocarboxy- 
lase to normal (that is, to the level in normal subjects ) 
except in the most severe cases of diabetes. The authors 
affirm that the increase in cocarboxylase after adminis- 
tration of a fixed amount of insulin (20 LU.) is in- 
versely proportional to the severity of diabetes. In the 
opinion of the authors, these results strongly indicate 
that in diabetes mellitus insulin acts on the biosynthesis 
of cocarboxylase. It thus appears that insulin is necessary 
for the normal processes of thiamin phosphorylation. 





SMITH, M. J. H.; MEADE, B. W.; AND BORNSTEIN, J. 
(Dept. of Chem. Path., King’s Coll. Hosp. Med. Sch., 
London): The effect of salicylate on glycosuria, blood 
glucose and liver glycogen of the alloxan-diabetic rat. 
Biochem. J. 51:18-20, April 1952. 


The effect of salicylate on the glycosuria, blood glucose, 
and liver glycogen content of the alloxan-diabetic rat 
and on the blood glucose and liver glycogen of the 
normal rat have been studied. Salicylate reduces the 
glycosuria and blood glucose in the diabetic rat but 
causes no change in the liver glycogen content. In the 
normal rat salicylate causes no alteration in the blood 
glucose but depresses the liver glycogen content. Pos- 
sible mechanisms of these changes are discussed. 





. SOKAL, JOSEPH E. (Dept. of Physiol. Chem., Yale Univ. 
Sch. of Med., New Haven, Conn.): A glycogenolytic 
factor. 1. Effect of liver extract on glycogen stores of 
rats. J. Biol. Chem. 194:393-98, January 1952. 


The author found that there is present in normal hog 
liver a substance which, when administered parenterally 
to rats, produces a striking decline in liver glycogen 
without depressing muscle glycogen. This action was ob- 
tained in adreno-demedullated as well as in normal 
animals; thus it is considered to be independent of 
epinephrine and in sharp contrast to the effects of 
epinephrine on carbohydrate stores. Preliminary frac- 
tionation indicates that this glycogenolytic factor is 
dialyzable, is not a protein or a lipid, and is separable 
from the antianemia factor. The relationship of the 
glycogenolytic factor of liver to that in insulin is un- 
known; they are not identical. 
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STEINBERG, ARTHUR G.; AND WILDER, RUSSELL M. 
(Mayo Clin., Rochester, Minn.): An analysis of the phe- 
nomen of “anticipation” in diabetes mellitus. Ann. Int. 
Med. 36:1285-96, May 1952. 


Two hundred family histories in which the age of 
onset of diabetes in parent and child were reported were 
analyzed for the purpose of examining the validity of 
the concept of anticipation as a physiological phenome- 
non in diabetes. The analysis showed that anticipation 
is a statistical (that is, numerical) and not a biological 
phenomenon. Accurate predictions, based on the assump- 
tion that there is no physiological relation between the 
ages of onset in parent and child, were made of the 
frequency with which the age of onset would occur in 
an earlier decade of age in the child than in the parent 
and of the average difference in age of onset that would 
be observed in such cases. The predictions agreed with 
the values obtained from the histories on which this 
study was based and with those values derived from 
the studies of Woodyatt and Spetz and of Harris. It 
is recommended that the term “anticipation” not be 
used in discussing the observations relating to prior age 
of onset of diabetes in parent and child and that it be 
replaced by the more descriptive expression “prior 
onset,” which does not carry with it any of the physio- 
logical implications of the former term. 





STEPHENS, JOHN W. (Edmonton, Alberta): Our present 
knowledge of potassium in physiological and pathologi- 
cal processes. Canad. M. A. J. 66:19-32, January 1952. 
A review is given noting the causes, symptoms, and 


manifestations of hyperkalemia and hypokalemia are 
noted. Particular attention is placed on the causes of 
serum potassium changes in diabetic coma and on the 
means of their prevention and correction. 





STICKNEY, J. CLIFFORD; NORTHUP, DAVID W.; AND 
VAN LIERE, EDWARD J. (Dept. of Physiol., Sch. of Med., 
West Virginia Univ., Morgantown): Blood sugar and 
hemoglobin responses to anoxia in sheep and the effect 
of acclimatization. Am. J. Physiol. 167:559-62, Decem- 
ber 1951. 


Studies have been made of blood sugar and hemoglobin 
levels in 8 sheep following acute exposures to hypoxia. 
A statistically significant elevation of blood sugar (10.8 
mg. per 100 cc.) during 15 minutes at 303 mm. Hg 
(24,000 ft.) has been found. 


DIABETES, VOL. 1, NO. 6 














ABSTRACTS 


STONER, H. B.; THRELFALL, C. J.; AND GREEN, H. N. 
(Dept. of Pathol., Univ. of Sheffield, Birmingham, Eng- 
land): Studies on the mechanism of shock. Carbohydrate 
metabolism in nucleotide and ischemic shock. Brit. J. 
Exper. Path. 33:131-56, April 1952. 


Extensive studies on carbohydrate metabolism in nucle- 
otide and ischemic shock have enabled us to define three 
stages in the response. The first stage is that of carbo- 
hydrate mobilization in which the carbohydrate stores, 
as a result of reflex stimulation of the adrenal medulla, 
are converted to glucose and stored in the exracellular 
space. The second stage is characterized by a decreased 
rate of glucose utilization, due to inhibition of the early 
steps in glycolysis, and by gluconeogenesis. This is a 
further result of enhanced adrenaline secretion, which 
indirectly stimulates the adrenal cortex, a tissue playing 
a major part in the reactions of this stage. The features 
of the third stage, which immediately precedes death, 
are a fall in blood sugar and a rise in blood lactate 
probably due to a terminal anoxia. They do not appear 


to have great general significance and largely represent - 


changes occurring within the blood stream. 





STUTINSKY, F.: Potentiating effect of insulin in the 
normal rabbit. Comptes rendus des séances de la société 
de biologie et de ses filiales 145:1014-17, July 1951. 


The synergistic action of insulin and vitamins B,, B., 
and C, as well as of cocarboxylase, on glycemia in the 
normal rabbit has been confirmed. This property is also 
manifested by vitamins B, and B,., pantothenic acid, 
adenosine, and adenosine-5-triphosphoric acid. Under the 
conditions of the author’s experiments, all these sub- 
stances permit a saving in insulin of approximately 25 
per cent. 





SWINGLE, W. W.; PERLMUTT, JOSEPH; COLLINS, EL- 
LIOTT; SEAY, PATRICK; FEDOR, EDWARD; AND BARLOW, 
GEORGE (Biological Lab., Princeton Univ., Princeton, 
N. J.:) Effect of intravenous injections of desoxycorti- 
costerone glucoside upon blood glucose of adrenalecto- 
mized dogs. Proc. Soc. Exer. Biol. & Med. 78:865-68, 
December 1951. 


Fasted adrenalectomized dogs of 3 types, 1) in normal 
health, 2) with mild insufficiency, and 3) in severe 
adrenal crisis, were injected intravenously with massive 
(300 to 600-mg.) doses of desoxxycorticosterone gluco- 
side (DCG). Only infrequent rises in blood glucose were 
observed, and these were associated with marked im- 
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provement in the circulation of the animal, increased 
hydration, increased vigor, and increased muscular ac- 
tivity. A fasted intact dog injected with 300 mg. DCG 
did not show any significant changes in blood sugar 
level over a 24-hour period. Adrenalectomized dogs, 
presenting severe symptoms but allowed food at will 
during revival from insufficiency, exhibited sharply in- 
creased blood glucose levels in the recovery period after 
DCG administration. The authors do not believe that DCG 
has any direct action on carbohydrate metabolism but 
ascribe any blood sugar changes observed to secondary 
effects on alimentary aksorption, circulation, etc. 





TAYLOR, R. M.; AND WIGHTMAN, K. J. R. (Depts. of 
Med. and Therapeutics, Univ. of Toronto, and Med. 
Service, Toronto Gen. Hosp.) : Glucose absorption from 
the duodenum in patients with steatorrhea. Am. J. M. 
Sc. 224:190-94, August 1952. 


The authors report a significant reduction in absorption 
of 15 per cent glucose solution in 5 adult patients with 
steatorrhea of various types. These patients were studied 
by means of a Miller-Abbott tube, with the balloon 
occluding the lumen at the duodenojejunal juncture. 





THOMPSON, M. D.; AND TROWELL, H. C. (Malago 
Hosp. and Dept. of Med., Makerere Coll., Kampala, 
Uganda, Africa): Pancreatic enzyme activity in duodenal 
contents of children with a type of kwashiorkor. Lancer 
I:1031-35, May 24, 1952. 


Pancreatic enzyme activity in duodenal contents was 
studied in (a) 59 African children suffering from a 
type of kwashiorkor; and (b) 24 apparently normal 
African children comparable in age, who formed the 
control group. The presence of edema without obvious 
renal or cardiac cause, hair changes, and subnormal 
weight were the criteria used for the diagnosis of 
kwashiorkor. In all the children with kwashiorkor the 
concentration of amylase and lipase in the duodenal 
contents was well below normal. This defect was re- 
versed in all children who received a high intake of 
milk protein and in whom intercurrent infections, if 
present, were treated. The two children with kwashior- 
kor who did receive milk protein showed no sig- 
nificant rise of enzyme activity in the duodenum and 
had no clinical improvement, although their intercurrent 
infections were treated. The possible cause of this de- 
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pression of enzyme activity and its relation to the ill- 
ness and its treatment are discussed. 





TIETZE, FRANK; AND NEURATH, HANs (Dept. of Bio- 
chem., Univ. of Washington, Seattle): Light scattering 
studies on insulin. The minimum molecular weight of 
insulin. J. Biol. Chem. 194:1-13, January 1952. 


The authors determined the minimum molecular weight 
of insulin in aqueous solution by a method involving 
the light scattering Of solutions of crystalline zinc in- 
sulin. At pH 2.6, in the presence of dihydrogen phos- 
phate (extrapolation to zero protein concentration 
yielded a minimum molecular weight of 12,000 ‘nstead 
of the 6,000 Fredericq and Neurath obtained by using 
the methods of sedimentation and diffusion. The origin 
of these discrepancies was considered in the light of 
the resolving power of the method of light scattering 
in comparison with the methods of sedimentation and 
diffusion and osmotic pressure. The authors conclude 
that the method of light scattering fails to resolve these 
discrepancies. 





TOBIASCH, V. (Second Med. Clin., Univ. of Frankfurt 
am Main, Germany): Attempts of specific therapy in 
hypophyseal diabetes mellitus. Materia medica Nord- 
mark 4:78-83, April 1952. 


Trials of specific therapy in hypophyseal diabetes mel- 
litus with p-oxypropiophenone are reported. The signifi- 
cance of such treatment in view of experimental and 
clinical results is briefly discussed. i 





Totstol, EDWARD (Cornell Univ. Med. Coll. New 
York City): Treatment of diabetic ketosis and coma. 
M. Clin. North America 767-82, May 1952. 


The author places stress on a better understanding of 
ketogenesis and the treatment of diabetic coma. He pre- 
sents a practical method for the treatment of diabetic 
acidosis and coma, using small doses of insulin at one- 
half-hour intervals so long as the urine contains acetone 
and sugar. Also along the lines of practical therapy, he 
discusses parenteral fluids and oral fluids in the further 
treatment of diabetic acidosis. He emphasizes the prin- 
ciples of therapy rather than the details of an individual 
regimen and evaluates the use of glucose and potassium 
salts as aid in the general treatment. A third area of 
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strong emphasis is discussed; namely, the importance 
of making a careful search for such factors or compli- 
cations which may initiate coma that causes death, yet 
which are often amenable to treatment if discovered. 





TRAVIA, L.; PELOSIO, C.; AND Tort, G. C. (Inst. di Clin- 
ica Medica Generale e Terapia Medica dell’'Univ. di 
Roma): The elimination of free and phosphorylated 
lactoflavin in diabetes. Acta vitaminologica 2:66-68, 
April 1952. 


The urinary elimination of lactoflavin fractions (free 
and phosphorylated lactoflavin) has been studied in 
diabetic subjects. Whereas there is a greater percentage 
elimination of free lactoflavin in diabetics in the phase 
of imbalance (glycosuria, acetonuria, hyperglycemia), 
there is also a tendency toward the normalization of the 
ratio of free lactoflavin to phosphorylated lactoflavin in 
the same subjects with re-established equilibrium of 
the clinical syndrome (disappearance of acetonuria, 
and hyperglycemia). 





VAN BUCHEM, F. S. P.; and NIEVEEN, J. (Dept. of 
Med., Univ. of Groningen, Netherlands): The simul- 
taneous use of different insulin preparations. Acta med. 
scandinav. 142:200-14, March 11, 1952. 


With the aid of morning doses of both protamine zinc 
insulin and di-insulin the authors could often reach a 
blood sugar level of 100 to 180 mg. per cent during 
24 hours. This combination was effective in even se- 
vere cases. The amount of protamine zinc insulin has 
to be sufficient to prevent fasting hyperglycemia while 
the di-insulin maintains the blood sugar level within 
normal limits during the daytime. Comparative tests 
have been done to evaluate the action of di-insulin, 
globin insulin, and insulin retardol. These have shown 
that di-insulin and globin insulin have about the same 
effect; namely, the blood sugar levels are at the lowest 
point between 12 and 18 hours if the injection is given 
in the morning and the patient is kept fasting during 
24 hours. Earlier results of Bailey and Marble have 
demonstrated that globin insulin and protamine insulin 
have a similar effect. Insulin retardol differs from these 
preparations and is more variable in its action. When 
globin insulin was substituted in patients whose car- 
bohydrate metabolism had been balanced by di-insulin 
or protamine insulin and vice versa, these preparations 
gave about the same effect, although some individual 
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variations were noticed. By employing a combination 
of protamine zinc insulin with di-insulin or with any 
of the other preparations having a similar action or 
by giving two injections per day of one of the latter 
preparations, it was possible to reach in the majority 
of cases the objectives of checking hyperglycemia over 
24 hours and the reduction of the number of injections 
per day. 





VAN BUCHEM, F. S. P.; AND NIEVEEN, J. (Dep?. of 
Med., Univ. of Groningen, The Netherlands): The basis 
of the treatment of diabetes mellitus. Acta medica scan- 
dinavica 142:190-99, March 11, 1952. 


According to the authors, it is of paramount importance 
that the object of diabetic control be as close an approxi- 
mation as possible to the physiological state of carbo- 
hydrate metabolism. This is based on experimental data 
as well as on clinical experience. With this method of 
treatment, many cases show a marked improvement in 
carbohydate tolerance so that the insulin dosage can be 
reduced considerably. Of 321 patients who were treated 
in the period of 1930-1944, 70, or 22 per cent, finally 
did not need insulin any longer; 64, or 20 per cent, 
needed much less insulin; 49 patients, or 15 per cent, 
who were treated with a diet only showed such an 
improvement in tolerance that the diet could be in- 
creased. One hundred eighty-three patients, or 57 per 
cent, showed a significant improvement in tolerance, 
43, Of 13 per cent, neither improved nor deteriorated. 
Ninety-six patients, or 30 per cent, needed more insulin 
in the course of treatment. Hypoglycemia in this method 
of treatment can be prevented by regular control, and 
it is not imperative to try to reach very low blood sugar 
values. These may vary from 100 to 180 mg. per cent. 





VEGHELYI, PETER V.; KEMENY, TIBOR T.; POZSONYI, 
JOSEPH; AND SOs, JOSEPH (Budapest): Toxic lesions of 
the pancreas. Am. J. Dis. Child. 80:390-403, September 
1950. 


Observations on human patients suggest that lesions of 
the pancreas occur much more frequently than has been 
supposed. It is surprising, however, to realize with 
what regularity pancreatic damage can be induced and 
how sensitive this organ is to different toxic substances. 
The observation that grave lesions regularly disappear 
within a short time after discontinuation of the poison- 
ing may account for the fact that pancreatic disease is 
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so rarely diagnosed. Dilatation of the acini, dissociation 
of the parenchyma, necrosis and subsequent fibrosis were 
observed in the pancreas of infants dying of dysentery 
and infantile diarrhea. Similar lesions could be produced 
in rats by both paradysentery toxin and: carbon tetra- 
chloride. There is a discussion of the similarity of the 
changes to those induced by dietetic means and their 
possible relation to fibrocystic disease of the pancreas. 





VicaRI, E. M.; TRACY, A.; and JONGBLOED, A. (Roscoe 
B. Jackson Mem. Lab., Bar Harbor, Me.): Effect of 
epinephrine, glucose and certain steroids on fatal con- 
vulsive seizures in mice. Proc. Soc. Exper. Biol. & Med. 
80:47-50, May 1952. 


Convulsive seizures were induced in DBA-strain mice 
by means of sound, and the protective effects of glucose, 
epinephrine, and certain steroids were determined. The 
untreated related animals showed 96 per cent seizure 
incidence, whereas those treated with epinephrine and 
glucose showed 6 per cent incidence. Epinephrine with 
glucose reduced the fatality rate from 79 to 2 per cent. 
The hormonal compounds, especially testosterone, preg- 
nenolone, and estradiol, were effective in reducing the 
total seizure incidence from 96 per cent to 15 per cent 
and the fatal seizure incidence from 79 per cent to 
0.2 per cent. 





VIETH, GUNTHER (Hamburg): Chemotherapy in tu- 
berculous diabetic patients. Deutsche med. Wchnschr. 


77:425-28, April 4, 1952. 


Three years of chemotherapy in 72 tuberculous dia- 
betics gave the following results: TB, has a moderately 
adverse effect on metabolism in approximately one 
third of all patients, These changes can be balanced out 
with increased insulin doses. The cause of this effect 
on metabolism is presumed to be a disturbance of gly- 
cogen assimilation in the liver cells. PAS has to be dis- 
continued in approximately one fourth of all patients 
because of intolerance. Half of these patients had ali- 
mentary-induced metabolic changes. Chemotherapy for 
the treatment of tuberculosis is not only justified but 
necessary in well-controlled diabetics to the same ex- 
tent as in individuals with normal metabolism. 





VOLK, BRUNO W., LAZARUS, SYDNEY S.; AND Co TUI 
(Jewish Sanitorium and Hosp. for Chronic Diseases, 
Brooklyn, N.Y.; and Creedmoor Inst. for Psychobiologic 
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Studies, Queens Village, N. Y.): Mechanism of hypo- 
glycemia responsiveness in relation to changes in blood 
eosinophile level. Proc. Soc. Exper. Biol. & Med. 80: 
1-4, May 1952. 


The intravenous administration of 0.1 unit of crystal- 
line insulin per kilogram of body weight to the intact 
anesthetized dog caused an abrupt decline of the blood 
sugar level, followed within 20 to 45 minutes by a 
sharp rise. The blood eosinophil level rose significantly, 
with a peak between 30 and 60 minutes, and returned 
to normal by the end of 150 minutes. The adreno- 
demedullated animal showed normal hypoglycemia re- 
sponsiveness in the insulin tolerance test and an ac- 
companying rise of the eosinophil level similar to that 
of the intact animal. In adrenalectomized and hypo- 
physectomized dogs a rise of the eosinophil level similar 
to that of the normal occurred after insulin, even though 
the blood sugar changes showed no evidence of hypo- 
glycemia responsiveness. 





WAGNER, RICHARD (Boston Floating Hosp., Boston 
Dispensary, and Dept. of Pediatrics, Tufts Coll. Med. 
Sch., Boston): Problems in juvenile diabetes mellitus. 
J. Mt. Sinai Hosp. 19:249-55, May-June 1952. 


From the psychological point of view, the diabetic juv- 
enile needs more guidance than the nondiabetic. Most 
of his problems are closely related to stealing food or 
money in order to buy some of the forbidden fruits, 
such as candy, ice cream, soft drinks, etc. These trans- 
gressions, particularly when occurring in the younger 
age group, must not be taken too seriously, since they 
happen more or less in all cases and should be attended 
to by the physician responsible for the diabetic care. 
In the adolescent group, other problems become acute. 
Dietetic excesses, occasionally overcoming the patient 
like an addiction, are usually of a higher order of mag- 
nitude than in the young child. In addition, the physio- 
logical emotional instability of puberty is aggravated 
by the peculiarity of the disease and the artificiality of 
the existence. The natural separation from the family 
in this age group and the tendency to become inde- 
pendent lead occasionally to complete refusal of accept- 
ing intrafamilial guardianship and to rebellious out- 
bursts against the authority of the parents. It is within 
the scope of a well-organized social service, familiar 
with diabetes in childhood and adolescence, to help and 
even to resort occasionally to placement in a good en- 
vironment if the family cannot cope with the situation. 
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The mental capacity of juvenile diabetics is within nor- 
mal range. They are not often of superior intelligence, 
as was erroneously assumed. However, gross mental re- 
tardation is rare, and in general the distribution of 
mental abilities is comparable to that in a nondiabetic 


group. 





WARTHEN, ROBERT O.; SANFORD, MARSHALL C.; AND 
Rice, E. CLARENCE (Washington, D. C.): Primary 
malignant tumor of the pancreas in a fifteen-month-old 
boy. Am. J. Dis. Child. 83:663-66, May 1952. 


A case of primary embryonal cancer of the head and 
body of the pancreas in a 15-month-old boy is reported. 
A brief review is made of the eight previously reported 
primary malignant tumors of the pancreas in infants 
and children. 





WEIGEN, JOHN F.; PENDERGRASS, EUGENE P.; RAVDIN, 
ISADORE S.; AND MACHELLA, THOMAS E. (Univ. of 
Pennsylvania, Philadelphia): A roentgen study of the 
effect of total pancreatectomy on the stomach and small 
intestine of the dog. Radiology 59:92-102, July 1952. 


Hyperglycemia in depancreatized dogs was found to be 
associated with delayed gastric emptying and with pro- 
longed small-intestinal transit time. Hypoglycemia in 
depancreatized dogs was associated with a normal and, 
at times, rapid gastric emptying and small-intestinal 
transit time. The absence of external secretion of the 
pancreas from the intestine did not appear to alter the 
tone or continuity of the small-intestinal pattern or tne 
tone of the proximal colon. Loss of pancreatic tunction 
was not shown to alter gastro-intestinal motility while 
the blood sugar was low; its effects could not be eval- 
uated while the blood sugar was elevated. 





WEITZNER, HERBERT A. (Oakland, Cal.): Gout and 
insulin hypoglycemia. Brit. M. J. 1:1251, June 7, 1952. 


Three patients with acute gout (one with chronic to- 
phaceous gout as well) treated with mild insulin hy- 
poglycemia recovered from the acute phase in three to 
twelve days. Two had histories of one and two attacks 
yearly, each attack lasting from two to six months. The 
exact hormonal mechanisms involved are unknown. 
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WELLER, JOHN M.; AND TAYLOR, ISAAC M. (Harvard 
Med. Sch., Boston): Rate of potassium exchange in the 
rat erythrocyte. Proc. Soc. Exper. Biol. & Med. 78:780- 
82, December 1951. 


With K** as a tracer, a determination was made of the 
rate of exchange of potassium in rat whole blood di- 
luted with an isotonic medium containing inorganic 
salts and glucose. Five per cent of the intracellular 
postassium of the rat erythrocyte was found to exchange 
every hour, or 5.2 millimoles of potassium per liter per 
hour. Two and five-tenths millimols of glucose per 
liter were utilized every hour. The rat erythrocyte ex- 
changes about 3) times as much potassium per unit 
time as does the human erythrocyte. The human ery- 
throcyte utilizes nearly a millimol of glucose for every 
millimol of potassium that enters the cell. The rat 
erythrocyte utilizes less than 1 a millimol of glucose 
for every millimol of potassium that enters the cell. 





WHITE, PRISCILLA (New England Deaconess Hosp., 
Boston): The dependence of the physician upon the 
laboratory in the management of the disease diabetes 
mellitus. Am. J. M. Technol. 18:140-44, May-June 1952. 


Without the medical technologist and the chemical lab- 
oratory, physicians could not diagnose diabetes, regulate 
its treatment, recognize or correct its crises, or prevent 
its complications. Present-day concepts of these prob- 
lems are the subject of this discussion. 





WINTER, AUGUSTO; VARGAS, LUIS; AND LEWIN, 
JorGeE: Implantation of protamine zinc insulin in in- 
fantile and juvenile diabetics. Revista chilena de pedi- 
atria. 22:319, August 1951 [Abstr. from Am. J. Dis. 
Child. 83:829-30, June 1952]. 


Implants of protamine zinc insulin were done in eight 
diabetic patients (six children and two adolescents) in 
order to attain a better control of the disease than that 
achieved through routine insulin injections. The im- 
plants were of either pure protamine zinc insulin or of 
this drug with added cholesterol; they were placed in 
the subcutaneous tissues of the infrascapular or gluteal 
regions. A partial replacement of the daily insulin dose 
was obtained in three cases; but in the remaining five 
patients, a total replacement of 20 to 81 days’ duration 


Was seen. 
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WOLMAN, B. (Dept. of Child Health, Univ. of Man- 
chester): The function of the adrenal glands in the 
newborn. Arch. Dis. Childhood 27:283-85, June 1952. 


A dose of 5 mg. of ACTH was given to 24 full-term 
and 12 premature newborn infants, and the changes in 
circulating eosinophils were measured. Sixteen of the 
full-term and four of the premature babies showed a 
normal response, as shown by a 50 per cent decrease 
in eosinophils on the first day of life. All but two of 
the remainder showed a normal response on the second 
day of life. One baby, whose birth weight was 5 pounds 
I2 ounces, responded on the third day, but an infant 
born of a diabetic mother did not give a normal re- 
sponse until the end of the first week. 





Wyatt, C. J., JR. (Rome): Management of the dia- 
betic patient. J. M. A. Georgia 41:255-59, June 1952. 


After the diagnosis of diabetes has been definitely es- 
tablished, a conference with the patient is advantageous. 
An air of optimism on the part of the physician is 
important since the patient is usually discouraged. He 
may believe that he has a chronic disease for which 
there is no cure; that he is doomed to a life governed 
by a strict diet, frequent checking of urine for sugar, 
and curtailment of normal activities; that if insulin is 
necessary, it will have to be taken for the rest of his 
life; and that the cost of the medical care of a dia- 
betic is prohibitive. The patient should be told that 30 
to 50 per cent of those who have to be started on in- 
sulin are able to discontinue the injections within a 
reasonable length of time. It is well to emphasize to 
the patient that the life expectancy of a diabetic is 
almost as great as the normal life expectancy and that 
many diabetic patients actually outlive the normal life 
expectancy. The prognosis for the intelligent and co- 
operative patient is excellent if the diabetes is iden- 
tified early and treated diligently by an interested phy- 
sician. 





YOUNG, PETER A.; AND STEWART, G. A. (The Well- 
come Res. Labs., Kent, England): The distribution of 
error in mouse insulin assays. J. Pharm. & Pharmacol. 
4:169-80, March 1952. 


To specify the accuracy of a bio-assay technic, some 
knowledge of the nature of the distribution of errors 
between tests of the same type is required, since the 
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uniformity of variance trom test to test, as much as 
the mean variance, will determine the usefulness of the 
method. To investigate the distribution of errors in 
any assay involving a probit response, the mouse insulin 
test was chosen as being a well-established technic on 
which many results were available for analysis. The 
distribution of probits of responses out of 24 to high 
and low doses of insulin in routine mouse assays is 
approximately normal. Equally significant positive cor- 
relations hold between the responses to standard and 
unknown samples as between high and low doses. No 
significant correlation could be detected between the 
slopes of standard and test within assays, although in 
the over-all picture the two were parallel. The slope 
of the assays has been shown to be directly proportional 
to the body weight of mice, when these have not been 
used previously. This relationship did not appear to 


apply to animals used for the second, third, or fourth 


time. 





ZIPF, R. E.; AND WALDO, A. L. (Biochemical Lab., 
Miami Valley Hosp., Dayton, Ohio): Spectrophoto- 
metric analysis of carbohydrates and study of anthrone 
reagent. J. Lab. & Clin. Med. 39:497-502, March 1952. 


A description is given of an accurate macrospectrophoto- 
metric and microspectrophotometric analysis of glucose 
or carbohydrate in body fluids or other solutions with 
the use of the anthrone reagent. The mechanism of the 
color development was determined. The carbohydrate- 
furfural derivative condensed with the highly reactive 


enol tautomer, anthranol. 





DIABETES ABSTRACTS ERRATA 


Kadota, Ichiro; and Midorikawa, Osamu. De- 


p. 311 
lete line 7. 

p. 311 Kuntze, Jochim; and Otto, Hellmut. Add after 
third line; the menopause. The success of 
treatment, following 

p. 316 Reid, E. In bibliographic references, volume 
and page numbers should read: 8:50-55 

p. 317. Ross, E. J. Add to beginning of article: Glu- 
cose penetrates into the intraocular fluids 
from the plasma at a rate which is much 
faster than that of other 

p. 319 Sterling, Rex E.; and Day, Paul L. Title should 


read: Blood sugar levels and cataract in 
alloxan-treated, galactose-fed and xylose-fed 
weanling rats. 
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Friedman, Meyer; Byers, Sanford O.; and 
Rosenman, Ray H. In bibliographic refer- 
ence, page numbers should read: 313-15. 

In second line, change tenia to temia. 
p. 403 Lopes de Almeida; Ary; and Grossman, Mor- 
ton I. Change first author's name to Lopes de 
Almeida, Ary. 
In bibliographic reference, page numbers 
should read: 554-77. 

p. 406 Rolland, C. F. Add after word patients which 

begins at end of third line and ends at be- 

ginning of fourth line; were over 50 years 
of age. Gangrene of the foot. 

In fourth line delete following: Details are 

given of a series of 300 


Pp. 400 
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EDITORIALS 


THE FIRST YEAR OF DIABETES 


With this issue, the American Diabetes Association 
completes the first year of publication of its Journal. It 
is the hope of the Editors, shared by the Editorial Board 
and Staff, that DIABETES has measured up to the expec- 
tations of the members of the Association and other 
readers. 


The Editors are sincerely interested in receiving com- 
ments and constructive criticism in regard to both con- 
tents and format as they have appeared during 1952. 
Contributions will be welcomed whether original scien- 
tific papers, review articles, biographical and_ historical 
notes, descriptions of technics, or correspondence. Each 
paper submitted will be studied by selective members 
of the Editorial Board and, if judged suited to the inter- 
ests of readers of DIABETES, will be published promptly. 


The program of the Annual Meeting of the Associ- 
ation is the main source of the scientific papers pub- 
lished in the Journal. Thus, the Program Committee is 
in a large measure responsible for the character of the 
contents of DIABETES. The Committee is conscious of 
this two-fold responsibility and it also is glad to receive 
comments in regard to the programs of past years, as 
well as suggestions in regard to the program of the 
meeting to be held in New York, May 30 and 31, 1953. 


Although not formally announced heretofore, Mr. T. J. 
Davin has recently been added to the Staff as the new 
Managing Editor and is demonstrating his ability to con- 
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tinue the high standard previously established by the 
Journal. 

DIABETES has now passed through its phase of in- 
fancy. As it matures to meet the challenge of the future, 
it is hoped that it will serve, with increasing success, 
physicians and other scientists in their efforts to ad- 
vance knowledge of disorders of metabolism and espe- 
cially to promote the welfare of diabetics. 


“FREE DIET” FOR DIABETES 


The paper by Larsson, Lichtenstein, and Ploman in this 
issue deals with a controversial subject. Members of the 
Editorial Board who hold different views present here- 
with their comments, pro and con. 

It should be pointed out that the term “free diet” as 
used by these authors, has a limited meaning. They do 
not approve the use of sweets and other dietary indul- 
gences. “Free diet does not mean freedom from control.” 





PRO 


Larsson and Ploman have rendered a notable service in 
their completion of the paper, which was begun by the 
late Professor Lichtenstein as a definitive summary of 
extensive experience in the treatment of juvenile dia- 
betes mellitus in Sweden under a regimen which he 
inaugurated in his clinic more than twenty years 
ago. 
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Since the discovery of insulin, cumulative experience 
with its use has decreased the disparities that existed 
among various schemes for diabetic management prac- 
ticed in different parts of the world. At present, the 
issues of disagreement among well-qualified clinicians 
on principles for diabetic management are more appar- 
ent than real, with far more points of agreement than 
of disagreement in their reciprocal criticisms. All agree 
that the immediate essentials for the treatment of juve- 
nile diabetes are the promotion of good growth and 
development, strict vigilance during periods of chang- 
ing insulin requirements to avoid the acute complica- 
tions of ketonemic acidosis and coma, and _ the 
maintenance of a feeling of good health and well-being. 
Divided opinions on how these objectives can best be 
attained actually are mainly concerned with the degrees 
of glycosuria deemed permissable, rather than with 
details of dietary formulas. 

Nearly everywhere, diets now prescribed to be meas- 
ured for diabetic patients correspond closely in compo- 
sition and quantity to the diets deemed optimal, from 
the point of view of nutritionists, for healthy non- 
diabetic persons of the same age. When normoglycemia 
is held to be of primary importance, the prescription of 
a measured diet is desirable, or essential, for the prac- 
tical purpose of making easier the adjustment of insulin 
dosage to minimize the risks of hypoglycemic insulin 
reactions. 

The term “free diet” as used by Stolte and Lichten- 
stein and their many followers has provoked much 
controversial debate, sometimes stormy and acrimoni- 
ous. The term itself is ambiguous and inexact, but it has 
the practical advantage of brevity and wide acceptance 
with a carefully defined meaning, and its use will prob- 
ably continue. The term denotes a more or less self- 
selected diet, unmeasured but eaten within reasonable 
limits of appetite, and in accordance with family habits 
and the family table (granted, of course, that the latter 
is adequate). Those who recommend this so-called un- 
restricted normal dietary regimen have repeatedly stated 
that they do not condone reckless excesses or gross ir- 
regularities in eating habits. Lichtenstein reported long 
ago that such self-selection of food among his patients 
led to an average total consumption which, over con- 
siderable periods of time, corresponded closely to the 
amounts that might have been prescribed to be meas- 
ured and eaten each day. With food intake varying 
according to appetite, however, insulin dosage must be 
adjusted frequently to allow continuous, or almost con- 
tinuous, glycosuria as a safeguard against hypoglycemic 
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reactions and also to avoid excessive glycosuria (with 
attendant polyuria) and to avoid the development of 
ketonuria. So far as the immediate consequences of such 
a regimen are concerned, there is abundant evidence 
that hyperglycemia per se does not lead to acute mani- 
festations of metabolic imbalance. Metabolic balance 
studies on diabetic subjects over short periods of time 
have shown that the anabolic effects of insulin will 
sustain positive balances (i.e., storage) of nitrogen and 
minerals needed for growth despite continuous glyco- 
suria; further evidence on this point is afforded by the 
records of excellent growth and development through- 
out childhood among the patients reported by Lichten- 
stein and his co-workers. 

Opinions differ as to what etiologic factors are in- 
volved in the slow evolution of the late complications 
of degenerative disease in diabetic patients, and as to 
whether long-continued hyperglycemia is in fact a criti- 
cal factor. The classification of patients into categories 
according to the degree of “control” is fraught with the 
obvious possibility of errors of interpretation when in- 
vestigators differ in their definitions as to what consti- 
tutes good or bad clinical control; also, when there is 
so much uncertainty regarding the conduct of patients 
during periods of self-management when not under 
close medical supervision. Among such groups it is 
obvious that many factors other than mere levels of 
glycemia or glycosuria are operative. Clinical practices 
in diabetic management, both with and without strict 
dietary supervision, have greatly improved and the 
hazards of infection have greatly diminished during the 
past ten years—or even five years—with the advent of 
antibiotic- and chemo-therapy. It is likely that another 
twenty years of observation may be necessary for ade- 


quate evaluation of this important problem. 
—GEORGE M. GUEST, M.D. 





CON 


One welcomes to DIABETES the contribution of Larsson 
and Ploman from Lichtenstein’s clinic in Stockholm 
because the paper provokes discussion as to the best 
type of dietary treatment for diabetic patients not only 
in childhood but also in later life. It is refreshing to 
note that the authors encourage their patients not to 
indulge in excesses or gross irregularities in diet. How- 
ever, proponents of the “free” or “unrestricted normal” 
diet would admit that, despite a certain amount of 
standardization and uniformity which may develop 
naturally after a time, there is inevitably more variation 
in food intake from day to day on such a program than 
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if definite amounts of food are prescribed. Furthermore, 
with less restricted diets, patients are more apt to take 
concentrated carbohydrate in forms difficult for even 
the best controlled diabetic to utilize. 

Diets for diabetic children and adults should be 
thoroughly adequate particularly as regards protein, 
minerals, vitamins and calories. This can be arranged 
without difficulty by definite dietary prescriptions in 
which the amount of carbohydrate and of total calories 
are kept within certain reasonable bounds. The uni- 
formity and constancy from day to day which follow 
allow a much better opportunity for establishing the 
insulin requirement than does the variability of the un- 
restricted diet. 

It is natural that those clinicians who advocate free 
or unrestricted normal diets also maintain that hyper- 
glycemia and glycosuria are not harmful as long as 
ketosis is avoided. Furthermore, often they teach that 
the late cardio-vascular-renal and nervous system com- 
plications of diabetes are not preventible by careful 
control of the diabetic state but that they will occur 
anyway after a sufficient number of years of diabetes. 

At the outset, it must be stated clearly that the main 
point is not whether hyperglycemia and glycosuria are 
in themselves harmful. They may well be injurious be- 
cause of disturbances in fluid and electrolyte balances 
which they cause. However, the chief reason for direct- 
ing attention to hyperglycemia and glycosuria is that 
they are convenient and reliable indicators of underly- 
ing metabolic abnormalities. They are way-stations on 
the road to ketosis. The clinician must decide whether 
he will set as his goal the mere avoidance of ketosis or 
whether he will attempt to approach the normal more 
closely by avoiding also hyperglycemia and glycosuria 
in so far as practicable. 

To find reliable answers to the basic questions which 
have been raised, it is not enough to follow children over 
5, IO or even up to 15 years of diabetes and to be im- 
pressed that during such periods those under observa- 
tion appear to be well and to have developed properly. 
One must take pains to follow such patients over 15, 
20, 25 or 30 years of diabetes and at the end of these 
long periods attempt to discover whether those patients 
who have maintained the best control of diabetes have 
the least complications in the vascular and nervous sys- 
tems and those whose control has been poorest have the 
most extensive complications. One cannot draw valid 
conclusions from a single patient or from small num- 
bers of patients but when truly large groups with onset 
of diabetes under the age of 25 years and duration of 
the disease over 15 years are studied, the conclusion is 
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inescapable that consistently poor control usually brings 
a high incidence of retinitis, nephropathy, vascular cal- 
cification and neuropathy. On the other hand, careful 
control usually brings the reward of relative freedom 
from complications. 

Proponents of the free diet maintain that psychologic 
trauma is lessened when patients are allowed a free 
choice of food and permitted to live an unhampered 
life. This may be true to some extent but often this 
aspect of the problem is overemphasized. At any rate, 
in the long run, such deleterious effects as these are of 
minor importance when compared to the physical dam- 
age seen after many years of poor control. Nothing is 
more disheartening than to see an individual in his: 
thirties or forties who after 15 or more years of diabetes 
is blind or nearly so and has extensive vascular-renal 
disease with hypertension and nephropathy. 

Uncontrolled diabetes is not a benign condition. It 
is a foe worthy of respect. Based on painstaking studies 
of large groups of patients, the conviction is growing 
that proper treatment consists in the supplying of a 
thoroughly adequate yet carefully controlled diet with 
sufficient insulin to keep the blood sugar as nearly nor- 
mal and the urine as nearly free from sugar, as is pos- 
sible without producing frequent or severe insulin 
reactions. “Ideal” control is practically unattainable with 
the means of treatment now available; of necessity one 
achieves varying degrees of partially adequate control. 
However, although one rarely if ever achieves the ideal, 
if one sets a lower goal, the results are almost certain 


to be less satisfactory. 
—ALEXANDER MARBLE, M.D. 


THE MENTION OF DIABETES 


The advertisers, as well as the contributors and readers 
of a magazine, administer to its success. 

To those firms who shared our confidence in the ap- 
peal and acceptance of DIABETES during its first year, 
we offer our appreciation. 

Members of the ADA and readers who find informa- 
tion in these pages are aware of the contribution which 
these advertisers make to our common goal of dissemi- 
nating knowledge of the nature, diagnosis, and. treat- 
ment of diabetes and its complications to the practicing 
physician. 

When corresponding with advertisers, mention of the 
fact that their message has been seen in DIABETES can 
do much to confirm their opinion of this magazine as a 
medium reaching physicians and scientists in this and 
other countries. 
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Apollinaire 


1806 - 





Bouchardat 
1886 


Elliott P. Joslin, M.D. 


BOSTON, MASSACHUSETTS 


Bouchardat’s life and soul were wrapped up in the 
problems of diabetes and diabetics. Until his buoyant 
and enthusiastic entrance upon the stage, diabetes was 
universally considered a fatal, a deadly, a hopeless dis- 
ease. Over and over again, Bouchardat emphasized this 
fact and then went on to say that it was his purpose to 
show the contrary and to proclaim that, barring serious 
complications, diabetics could live as long as most 
people, the strict hygienic regime which they were 
obliged to follow counterbalancing the handicap of the 
disease. Above all else, Bouchardat was the apostle of 
hope in a diabetic world of despair. 

Bouchardat grasped the fundamental point that gly- 
cosuria had its origin in the sugar of the blood, which 
in turn came chiefly from carbohydrate in the diet, from 
bread and cereals—although he recognized, as his con- 
temporary Claude Bernard was then demonstrating in 
his laboratory in Paris, that it could be derived from 
protein. Bouchardat urged his patients to make their 
own analysis of the sugar-producing content of a food 
by eating it and then testing their own urine. In this 
way Bouchardat introduced into diabetic therapy the per- 
sonal responsibility of the patient in his own treatment. 
This was one of his cardinal contributions. At first his 
patients made their tests for glucose with unslaked lime. 
Later he employed a copper reagent anticipating Feh- 
ling’s test. Fortunately, he was able to make quantitative 
tests of the glucose excreted in a given period by taking 
advantage of Biot’s discovery of the polariscope and 
thus compute carbohydrate intake and outgo-. 

No disease, according to Bouchardat, was more apt to 
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relapse than diabetes. He cites the example of a man 
who became free from diabetes for ten years until at 
the age of eighty it reappeared, thus illustrating the 
insidious onset and sly return of the malady. 
Although Bouchardat devised all sorts of measures to 
make the forbidding, nauseating, rancid meat-fat diet 
of Rollo palatable, he never lost sight of the fact that 
the aim of treatment was to keep the urine sugar free. 
Primarily he lowered the carbohydrate in the diet by 
his limitation of bread and the exclusion of milk. He 
introduced the use of gluten bread, but he had no illu- 
sions regarding it. He did not want to be called a 
“gluten bread doctor.” He advocated moderation in its 
use as well as of all foods in treatment. “Mangez le 
moins possible.” He noted the favorable effect of under- 
nutrition during the Siege of Paris. He occasionally 
fasted a patient. He emphasized green vegetables and 
even washed them to lower the carbohydrate. 
Bouchardat was the first to utilize exercise to control 
the glycosuria. He pushed this to the limit in season 
and out of season. He taught his patients to exercise 
particularly the muscles of the arms and chest, because 
thereby he hoped to improve the strength of respira- 
tion. He explained in many ways to his patients the 
good effect of exercise, and in support of it he cited 
the high incidence of diabetes among the professional 
classes in contrast to that among manual workers. 
He recognized that the mental capacity of the pa- 
tients was retained long after the loss of muscular and 
nervous power, though he admits that the memories of 


his patients suffered. He observed the diminution and 
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occasional regain of sexual activity both in males and 
females, although he stated in his first edition in 1875 
and again in the second in 1883: “1. Les femmes at- 
teintes de vrai diabéte sucré deviennent trés-rarement 
enceintes. 2. Dans le nombre si considérable de dia- 
bétiques qui sont venus me consulter, je n'ai pas 
mémotre d’avow vu une seule femme enceinte.” 

Apollinaire Bouchardat was Professor of Hygiene in 
the University of Paris. He was a friend of Claude 
Bernard, who over and over again in his Lecons sur le 
Diabéte calls attention to Bouchardat’s activities in the 
experimental field and his conceptions of the etiology 
of diabetes, although he does not mention his clinical 
activities. This is not strange, because Claude Bernard’s 
work was confined to the laboratory. He was concerned 
with his discoveries of 1) curare glycosuria, 2) the 
glycosuria following the puncture of the 4th ventricle, 
3) the invention of a method to estimate the sugar in 
the blood, 4) the changes that followed in the sugar 
content of the blood in the right heart upon the ex- 
clusive feeding of protein to dogs, 5) the discovery of 
glycogen in the liver and its glycogenic function and 
the disappearance of glycogen after death, as a result 
of a diastatic enzyme. Claude Bernard held the liver 
as the organ primarily concerned with diabetes. He 
does not appear to have been interested in the treat- 
ment of the diabetic and actually contributed nothing 
directly to it. 

Bouchardat suspected the pancreas as the cause of 
diabetes. He was the first to attempt to prove this by 
its removal, but surgery then was too crude. Bouchardat 
was a good chemist. He noted the difference in action 
between glucose and levulose and tried to make use 
of the latter's peculiar behavior as well as that of its 
precursor, insulin, in the control of the disease. He rec- 
ognized inosite and various other carbohydrates. Both 
clinically and chemically he observed acetone in the 
breath and urine of his patients with severe diabetes, 
but did not clearly associate it with diabetic coma al- 
though recognizing coma could be precipitated in such 
cases and for them he prescribed relaxation. He deter- 
mined the intake and excretion of carbon dioxide and 
pointed out the advantages of potassium in the low car- 
bohydrate vegetables. 

Although he knew alcohol was not directly sugar pro- 
ducing, more and more as he grew older he restricted 
its use. 

Bouchardat examined the blood for sugar, even 
though to carry out the test it requited 300 cubic 
centimeters. He explained why it was that glycosuria 
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could be high and glycemia low, because in one the 
percentage found in the urine represented the quantity 
secreted by the kidney during an average period of sev- 
eral hours but with the other it was the analysis of the 
existing sugar in the blood for the moment. In empha- 
sizing the frequency and ready detection of diabetes he 
related how even a hotel bell-boy had diagnosed the 
disease in an old man by observing the white spots on 
his pants which would not brush off or disappear with 
benzine, but would wash off with water. 

It is a great pleasure to have the photograph of 
Bouchardat (from which the cover drawing was made) 
which came to me through the friendly intervention of 
Mrs. William B. Bell and Mr. Maurice Paz, Président 
de L’Association Francaise de Diabétiques through the 
assistance of Professor and Mrs. Boulin, who succeeded 
Professor Labbé, in charge of the Hopital de la Pitié in 
Paris. It appears that Apollinaire Bouchardat’s grand- 
daughter married Professor Francis Rathery, whose Dia- 
béte Sucré, Lecons Cliniques in 1934 and 1935 I re- 
ceived from him and prized. It was eventually through 
their son, Dr. Michel Rathery at the Hopital Bichat 
that the picture was obtained. 

When anyone attempts to write an account of an 
historical period or phase in diabetes, he invariably be- 
comes indebted to Dr. Frederick M. Allen, whose de- 
tailed compilation of the story first appeared in 1919 
in the Rockefeller Monograph, entitled Total Dietary 
Regulation in the Treatment of Diabetes by Allen, 
Stillman and Fitz. This monograph is now out of print. 
What a contribution to the world it would be if Dr. 
Allen would amplify it and publish it so that the mate- 
rial, which he so painstakingly gathered years <go, 
could be available to us all. I hope this year at the 
annual meeting of the American Diabetes Association 
action can be taken to encourage Dr. Allen to fulfill 
this task. No one else in the world could do it as well. 

Bouchardat wrote simply and clearly. His French is 
therefore easy to read. I wish that space permitted 
quoting some of the sentences which constantly are in 
my mind. It is most unfortunate that his monograph 
was not’ translated immediately into English, because 
thereby in this country we failed to benefit from it 
for almost two generations. 

Apollinaire Bouchardat was born in 1806 and died 
in 1886. He was buried in Paris in Pére LaChaise cem- 
etery. Would that his spirit might know the gratitude 
of millions of diabetics whose lives he prolonged and 
made endurable and to whom he gave, and still gives, 
courage and hope. 
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The Song 


of Diabetes 


This ingenious poem, in the 


Longfellow’s “Hiawatha,” was read by its 
author, Dr. Cecil Striker, at the Banquet of 
the 12th Annual Meeting of the ADA 


Chicago, June 7, 1952. 


In the office of the doctor, 

In the sanctum of the specialist, 

Sat the diabetic patient. 

Seven cardinal symptoms had he, 

Seven means of recognition. 

High blood sugar, malnutrition, 

Nagging weakness, all these had he, 

Polydypsia, polyuria, 

Polyphagia, glycosuria, 

And the doctor started speaking, 

“I am here to guide and warn you, 

Here to treat you and instruct you. 

Two great friends have diabetes, 

Singled out from all the others. 

Basic therapy is diet, 

Insulin when indicated. 

Some there are, who need no 
insulin; 

Diet only may control them. 

Magic savior is insulin 

For those others who require it. 


Follow faithfully your orders, 
Comrade make, of diabetes, 
Working with it, not against it, 
Thus avoiding psychic conflict. 
Life expectancy is lengthened, 
Yea, assured is normal living! 
T'was not always so, my patient, 
In the days before Minkowski, 
In the days of poor prognosis, 
In the days before von Noorden. 
Long before the days of these men, 
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manner of 


Claude Bernard, experimentor, 
Studied enzymes of digestion, 
Medullary sugar center, 

Store of glycogen by liver, 
Fathered modern physiology, 
Paved the way for later research, 
For all those who followed after. 


Many men there were who labored 
On the puzzle of the pancreas. 
There was Max von Pettenkofer 
Classical investigator, 

Carl von Voit on dietetics, 

Rubner of the calorimeter, 

Heat and energy he measured, 

Lusk and Benedict his followers; 
Langerhans for islands noted. 
Kussmaul recognized air-hunger, 


Labeled now as Kussmaul breathing. 


Naunyn, coiner of a new word, 

Coined the new word, acidosis; 

Magnus-Levy treated coma; 

Emil Fischer, noted chemist, 

Henry Sherman for nutrition. 

These were men who laid the 
background, 

Pioneers, these research giants; 

Built the bridge between the patient 

And the laboratory findings.” 


When the patient left his office, 
Long the doctor sat and pondered 
On the cause of glycosuria, 

On the function of the liver. 
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Fate of glycogen he pondered, 
On cholesterol reflected. 

D:N ratio he thought of, 
Ketone bodies, oxysteroids. 
Factors chemical he mused on, 

On this segment of the problem. 
Thought then, of another segment, 
Of the role of the adrenal, 

Of hypophysis secretion. 
Pancreas beta cells considered 
And the alpha cell production; 
Of the mystery of the granules. 
Thyroid, ovaries and testes, 
How essential their secretions. 
All the endocrines considered 
And the need for homeostasis. 


As he mused thus, meditative, 

Science spoke then, to the doctor; 

Spoke to him of diabetes 

And of all its complications, 

Sending terror to its victims, 

Sending grief and death among them. 

Spoke to him of acidosis, 

Painted him a vivid picture 

Of the patient acidotic, 

Of the patient sorely suffering; 

Hard his breath came through his 
nostrils, 

Through his teeth he buzzed and 
muttered. 

Retinopathy depicted, 

Dreaded macular involvement, 
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With its tragic blinded victims 
Hearing voices call in darkness. 
And arteriosclerosis 

With its manifold involvements, 
Such as striking early onset, 

Of diseases coronary. 


Then of legs and feet spoke science, 
Spoke of crippling claudication, 

Of restricted ambulation, 

Painful, cramping, locomotion; 

Of the failure to recover 

From a superficial trauma; 

Deeper, deeper, damage spreading, 


Patient plagued by fear of gangrene; 
With the sloughing wound enlarging, 


Pain and apprehension mingled, 


Who, by doubt and anguish tortured. 


Then presented serious problems. 
Spoke of worsened diabetes, 
Spoke of worsened minor lesions, 
Then of diabetic gangrene, 
Gangrene with its poor prognosis. 
Spoke of need for amputation 
And the points of amputation; 
Mentioned Lisfranc, subpatellar, 
And the higher mid-thigh region. 


Warned of kidney complications, 
Of severe albuminuria, 
Casts, edema, and uremia, 
Kimmelstiel, their designation. 
Warned of insulin reaction 
With pre-prandial cephalgia; 
With diplopia and confusion, 
Cold and clammy perspiration, 
Dizziness with wheeling, whirling, 
Whirling, round and round, 
and downward. 
Loss of consciousness may follow 
Sometimes death, alas, ensuing. 
Miscellaneous others mentioned, 
Carbuncle, pruritus vulvae, 
Painful osteoporosis, 
And peripheral neuritis. 


Sad, the doctor as he listened, 
Sad, because of dismal warnings, 


Still, he smiled when he remembered 


All the tools at his disposal. 
Thought of insulin, rejoicing, 
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Of the men who gave it to us; 
Paused to cheer for Best and Banting, 
Names to celebrate forever! 

From the snares of previous failures, 
From the case report of Barron, 
Came the concept of extraction. 

All alone worked Best and Banting, 
Labored long and tedious hours. 
From tenacity came triumph, 

Came the joy of isolation, 

Came the proof, the confirmation. 
Thought then of the work of Joslin 
With his passion for perfection, 
Incefatigable worker 

With unquenchable endurance; 
With meticulous instruction 

For strict control of patients, and 
Statistical analysis 

Of clinical material. 

Thought of other great clinicians, 
Thought of scientific methods, 
Thought of work in laboratories, 
Thought of all the dietitians. 


And the doctor’s grateful spirit 

Set him in a mood for singing: 
“Sing, oh song of diabetes 

Of the happy days to follow, 

In the land of glycosuria, 

In the pleasant land and peaceful. 
Sing the mysteries of the pancreas, 
Sing the blessings of the insulins; 
Buried is dread malnutrition, 

Buried is starvation diet, 

Buried hypoproteinemia, 

Massive hepar is forgotten.” 

Hailed the use of all the insulins 
And gave thanks for their inventors, 
Thankful for their skill and wisdom, 
Thankful too, for new improvements, 
Protamine and NPH with 
Prolonged action in the body, 

These discovered by the scholar 
Hagedorn, the sage ‘of Denmark. 
Cheered the gratifying prospect 

For the diabetic children, 

For their rehabilitation, 

Normal growth, and good nutrition; 
Cheered the child who takes his hypo, 
And his fine cooperation; 

Doomed, before, to rapid wasting, 


Cheered because that child is living. 
And he hailed a great achievement: 
Pregnancy of diabetics, 

Long a sad and sorry story, 

Now, a joyous, safe experience, 

As the faithful diabetic 

Bears a child unto her husband, 
With the beauty of its mother, 
And the vigor of its father. 


Then the doctor, looking forward, 
Looking, then, toward future progress, 
Dreamed of greater knowledge, insight, 
Into diabetic problems. 

Dreamed a dream of insulin, of 
Molecule complex and heavy, 

Of its structural arrangement, 

Of its chemical components. 

Abel isolated sulphur; 

Might more fractions be discovered, 
Fractions which might be effective 

In the treatment of the patient? 
Might not synthesis be realized, 

Oral insulin perfected, 

Newer chemicals discovered 

Finding cause for diabetes? 

Dreamed of chemistry of glucose 
And of energy production; 

Of the metabolic process, 

Tissue chemistry, and enzymes. 
Dreamed of new and complex factors, 
Of the role of hexose phosphate 

In obscure phosphorylation; 

Mystery of deamination; 

Of sulphydryl radical with 

Its importance undetermined, 

Future place of isotopes, of 
Glutathione and alloxan. 


All these ideas, all these problems 
Thoughtful doctors have in common; 
All the members of this conclave, 
Making A.D.A. their symbol. 

Bound together, dedicated, 

Organized to help the patient, 
Organized to teach the doctor, 
A.D.A. their torch resplendent! 


—CECIL STRIKER, M.D. 
Cincinnati, O. 
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Postgraduate Course 


in DIABETES and BASIC METABOLIC PROBLEMS 
Directed by CHARLES H. BEST, M.D. 
January 19, 20, and 21, 1953 At Toronto, Canada 


The first Postgraduate Course in Diabetes and Basic 
Metabolism Problems will be conducted by the Amer- 
ican Diabetes Association under the direction of 
Charles H. Best, C.B.E., M.D., F.R.S., Director of the 
Banting and Best Department of Medical Research of 
the University of Toronto, on January 19, 20 and 21, 
1953, at the University of Toronto. 


Developed by the Association’s Committee on Post- 
graduate Education, under the chairmanship of Edward 
L. Bortz, M.D., the Course will have as its Clinical 
Director, Ray F. Farquharson, M.B., Professor of 
Medicine of the University of Toronto, and Andrew L. 
Chute, M.D., Professor of Pediatrics of the University 
of Toronto, will act as Associate Clinical Director. 


The Course is open to members of the Association 
and the medical profession. The maximum number of 
registrants accommodated will be 100; minimal regis- 


tration 25. 





FEES: $20 for the three-day Course to members of the 
American Diabetes Association; $40 for non-members. 
The full fee shall be paid at the time of filing appli- 
cation for the Course and will be returnable by the 
Association to any registrant who submits his with- 
drawal in writing not later than January 5. 


REGISTRATION: Applications for registration may 
be obtained from J. Richard Connelly, Executive Direc- 
tor, American Diabetes Association, Inc., 11 West 42 
St., New York 36, N. Y. Registrations will be accepted 
in the order received with preference given to members 
of the Association. All registrations will be officially 
confirmed. 


HOTEL ACCOMMODATIONS: Information as to ho- 
tel accommodations in Toronto will be sent to reg- 
istrants with their matriculation card confirming 
acceptance for the Course. 


THE FOLLOWING TOPICS AND DISCUSSIONS (SUBJECT TO CHANGE) WILL BE COVERED DURING THE 3-DAY COURSE. 


MONDAY MORNING, JANUARY 19 


9:00 Registration 
Ray F. Farquharson, M.B., Chairman 


Manifestations of Diabetes 


9:30 Clinical—Howard F. Root, M.D. 
10:00 Pathological—J. D. Hamilton, M.D. 
10:30 . Intermission 
10:45 Clinical features of diabetic acidosis 

and coma—E. Perry McCullagh, M.D. 
11:05 Electrolyte metabolism in diabetic aci- 

dosis—Randall G. Sprague, M.D. 
11:25 Treatment of coma— 

Herbert Pollack, M.D. 
11:45 Round-table Discussion—Howard F. 


Root, M.D., Chairman; Doctors Ran- 


dall G. Sprague, George M. Guest, Her- 


bert Pollack, Henry B. Mulholland 


TUESDAY MORNING, JANUARY 20 
Edward L. Bortz, M.D., Chairman 


Complications of diabetes 
9:30 Cardiovascular complications— Howard 
F. Root, M.D. 


10:00 Ocular complications— 
John C. McCulloch, M.D. 
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AFTERNOON Frank N. Allan, M.D., Chairman 
2:00 Experimental diabetes—Francis D. W. 

Lukens, M.D. 

The adrenals in relation to diabetes— 

Jerome W. Conn, M.D. 

Intermission 

The action of insulin— 


Charles H. Best, M.D. 


2:30 


3:00 
3:15 


3:45 Cholesterol—Henry T. Ricketts, M.D. 

4:15 Round-table Discussion—Charles H. 
Best, M.D., Chairman; Doctors Francis 
D. W. Lukens, Jerome W. Conn, Ran- 
dall G. Sprague, E. Perry McCullagh, 
Henry T. Ricketts 

EVENING 

6:00 Social Hour 

7:00 Dinner 

8:00 Travelogue—-Charles H. Best, M.D. 

10:30 Neurological complications—H. J. M. 
Barnett, M.D. 

11:00 Intermission 

11:15 Infectious complications—Francis D. 
W. Lukens, M.D. 

11:45 Errors in treatment— 


Henry B. Mulholland, M.D. 
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12:15 Round-table Discussion—Francis D. W. 
Lukens, M.D., Chairman; Doctors 
Howard F. Root, John C. McCulloch, 
H. J. M. Barnett, Henry B. Mulholland 


AFTERNOON Arthur R. Colwell, M.D., Chairman 


2:00 Management of diabetes in infancy— 
Robert L. Jackson, M.D. 

2:20 Management of diabetes in childhood 
—Andrew L. Chute, M.D. 


WEDNESDAY MORNING, JANUARY 21 
Andrew L. Chute, M.D., Chairman 
Management of diabetes 


9:30 Diabetes control-— 
Edward L. Bortz, M.D. 

10:00 Dietary instruction—Deaconess Maude 
Behrman 

10:30 Properties of the different insulins— 
A. M. Fisher, Ph.D. 

11:00 Intermission 

11:15 Clinical use of insulin— 
Arthur R. Colwell, M.D. 

11:45 Surgical problems in diabetes— 


D. W. G. Murray, M.B. 


2:40 The prognosis in juvenile diabetes— 
W. T. W. Clarke, M.D. 

3:00 Acidosis in children— 
George M. Guest, M.D. 

3:20 Intermission 

3:35 Problems in insulin therapy, including 
allergy and resistance— 
Arthur R. Colwell, M.D. 

4:05 Insurance for diabetics— 


R. C. Montgomery, M.B. 


12:15 Round-table Discussion—Edward L. 
Bortz, M.D., Chairman 


Charles H. Best, M.D., Chairman 
Hyperinsulinism— 
W. R. Campbell, M.D. 
2:30 Hypoglycemia—neurological manifes- 


tations—J. C. Richardson, M.D. 


AFTERNOON 
2:00 


3:00 Intermission 

3:15 Factors affecting the Islands of Langer- 
hans—R. E. Haist, M.D. 

3:30 Insulin content of pancreas— 
G. A. Wrenshall, Ph.D. 

3:45 Visit to the Department of Medical Re- 


search—Charles H. Best, M.D. 


FACULTY OF THE POSTGRADUATE COURSE 


FRANK N. ALLAN, M.D., Executive Director, Medical De- 
partment, Lahey Clinic, Boston, Massachusetts 

H. J. M. BARNETT, M.D., Clinical Teacher in Medicine, Uni- 
ao 'd Toronto; Assistant Physician, Toronto General 


Hos 

DEACONESS MAUDE BEHRMAN, Director, Dietary Depart- 
ment, Lankenau Hospital, Philadelphia, Pennsylvania 

CHARLES H. BEST, C.B.E., M.D., F.R.S., Professor of Physi- 
ology; Director and Professor in the Banting and Best 
Department of Medical Research, University of Toronto 

EDWARD L. BORTZ, M.D., Associate Professor of Medicine, 
University of Pennsylvania School of Medicine, Philadel- 
phia, Pennsylvania 

W. R. CAMPBELL, M.D., Associate Professor of Medicine, 
University of Toronto; Senior Physician, Toronto General 
Hospital 

ANDREW L. CHUTE, M.D., Professor of Pediatrics; Associate 
Professor in the Banting and Best Department of Medical 
Research, University of Toronto; Physician-in-Chief, Hos- 
pital for Sick Children, Toronto 

W. T. W. CLARKE, M.D., Clinical Teacher in Medicine, 
University = Toronto; Assistant Physician, Toronto Gen- 
eral Hospi 

ARTHUR R. COLWELL, M.D., Professor and Chairman, De- 
partment of Medicine, Northwestern University Medical 
School, Chicago, Illinois 

JEROME W. CONN, M.D., Professor of Internal Medicine, 
Director of the Division of Endocrinology and Metabolism 
and of the Metabolism Research Laboratory, University of 
Michigan Medical School, Ann Arbor, Michigan 

RAY F. FARQUHARSON, M.B., Professor of' Medicine, Uni- 
versity of Toronto; Physician-in-Chief, Toronto General 
Hospital 

A. M. FISHER, Ph.D., Associate Professor of Physiological 
Hygiene; Assistant Director of the Connaught Medical 
Research Laboratories, University of Toronto 

GEORGE M. GUEST, M.D., Professor of Research Pediatrics, 
University of Cincinnati College of Medicine, Cincinnati, 


Ohio 
R. E. HAIST, M.D., Professor of Physiology, University of 
Toronto 
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J. D. HAMILTON, M.D., Professor oj Pathology, University 
of Toronto 

ROBERT L. JACKSON, M.D., Associate Professor, Department 
of Pediatrics, State University of Iowa College of Medicine, 
Iowa City, Iowa 

FRANCIS D. W. LUKENS, M.D., Associate Professor of 
Medicine; Director, George S. Cox Medical Research In- 
stitute, University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania 

E. PERRY McCULLAGH, M.D., Head, Section of Endocri- 
nology and Metabolism, Cleveland Clinic, Cleveland, Ohio 

J. C. McCULLOCH, M.D., Associate in Ophthalmology, Uni- 
versity of Toronto; Ophthalmologist-in-Chief, Toronto 
Western Hospital 

HENRY B. MULHOLLAND, M.D., Assistant Dean and Profes- 
sor of Internal Medicine, University of Virginia Medical 
School, Charlottesville, Virginia 

R. C. MONTGOMERY, M.B., Medical Officer, Manufacturers 
Life Insurance Company, Toronto 

D. W. G. MURRAY, M.B., Associate Professor of Surgery, 
University of Toronto; Senior Surgeon, Toronto General 
Hospital 

HERBERT POLLACK, M.D., Lecturer in Medicine, College of 
Physicians and Surgeons, New York; Associate Physician 
for Metabolic Diseases, The Mount Sinai Hospital, New 
York, New York 

J. C. RICHARDSON, M.D., Assistant Professor of Medicine, 
University of Toronto; Physician, Toronto General Hospital 

HENRY T. RICKETTS, M.D., Professor of Medicine, Univer- 
sity of Chicago, The School of Medicine, Chicago, Illinois 

HOWARD F. ROOT, M.D., Physician-in-Chief, New England 
Deaconess Hospital, Boston, Massachusetts 

RANDALL G. SPRAGUE, M.D., Consulting Physician, Divi- 
sion of Medicine, Mayo Clinic; Associate Professor of 
Medicine, Mayo Foundation, Graduate School, University 
of Minnesota, Rochester, Minnesota 

G. A. WRENSHALL, Ph.D., Assistant Professor in the Banting 
ri Best Department of Medical Research, University of 

oronto 
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Committees, 1952-53 
AMERICAN DIABETES ASSOCIATION 


CONSTITUTIONAL COMMITTEES 
FINANCE 
Cecil Striker, Chairman 
Joseph H. Barach, Charles H. Best, Edward L. 
Bortz, Arthur R. Colwell, William H. Olmsted 
ex officio, Howard F. Root 


MEMBERSHIP 
Frederick W. Williams, Chairman 
George E. Anderson, George C. Thosteson 


NOMINATIONS 
Howard F. Root, Chairman 
Arthur R. Colwell, Lester J. Palmer 


SPECIAL COMMITTEES 
AFFILIATE ASSOCIATIONS 

Lester J. Palmer, Chairman 

Louis K. Alpert, Vice Chairman 

Edwin L. Rippy, Vice Chairman 

Barnett Greenhouse, Reed Harwood, Harvey 
C. Knowles, Jr., Morris Margolin, James L. 
McCabe, Richard M. McKean, Henry E. Op- 


penheimer 


CAMPS 
Alexander Marble, Chairman 
Joseph H. Crampton, Harry G. Jacobi, E. 
Perry McCullagh, John A. O’Donnell, Mary 
B. Olney 


CONSTITUTION 
Henry T. Ricketts, Chairman 
Edward L. Bortz, Andrew L. Chute, Arthur R. 
Colwell, Lester J. Palmer, Howard F. Root, 
Randall G. Sprague 


DETECTION AND EDUCATION (1952) 
John A. Reed, Chairman 
William H. Olmsted, Vice Chairman 
Thomas P. Sharkey, Vice Chairman 
Moses Barron, Morton E. Berk, Charles H. 
Best, Edward L. Bortz, James M. Bowers, 
Chester Coggeshall, Barnett Greenhouse, Ed- 
gar A. Haunz, Arthur A. Herold, Jr., Blair 
Holcomb, Hugh Jeter, William R. Jordan 
Carlos P. Lamar, Morris Margolin, Thomas H. 
McGawack, Carlisle Morse, L. Lewis Pennock, 
Maurice Protas, Edwin L. Rippy, Howard F. 
Root, S. Gordon Ross, Benjamin Saslow, Leon 
S. Smelo, Charles W. Styron, George C. 
Thosteson, John H. Warvel 


EMPLOYMENT 
Joseph T. Beardwood, Jr., Chairman 
Chester Coggeshall, Warren F. Draper by in- 
vitation, Verne K. Harvey by invitation, Fred- 
erick G. Helwig, I. M. Rabinowitch, Thomas 
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P. Sharkey, Nelson M. Taylor, C. Richard 
Walmer by invitation, Hugh L. C. Wilkerson 
FOOD AND NUTRITION 
William H. Olmsted, Chairman 
Garfield G. Duncan, Clifford F. Gastineau, 
James A. Greene, Robert L. Jackson, Norman 
H. Jolliffe, Herbert Pollack, Joseph Rosenthal 
INFORMATION FOR DIABETICS 
Herbert Pollack, Chairman 
Harold Brandaleone, Norman H. Jolliffe, 
Cyril M. MacBryde 
POSTGRADUATE EDUCATION 
Edward L. Bortz, Chairman 
Turner Z. Cason, John E. Howard, E. Perry 
McCullagh, Thomas H. McGavack, Henry F. 
Page, Bernard A. Watson, Samuel Soskin 
RESEARCH 
Charles H. Best, Chairman 
Jerome W. Conn, George M. Guest, C. N. H. 
Long, Francis D. W. Lukens 
SCIENTIFIC EXHIBITS 
Donald S. Searle, Chairman 
W. Wallace Dyer, William S. Reveno 
SCIENTIFIC PROGRAMS 
Henry B. Mulholland, Chairman 
Jerome W. Conn, Peter H. Forsham, Francis 
D. W. Lukens, William M. Sheppe, Randall G. 
Sprague 
SCIENTIFIC PUBLICATIONS 
Franklin B. Peck, Chairman 
Charles H. Best, Arthur R. Colwell, Jerome 
W. Conn, Blair Holcomb, William R. Kirtley, 
Francis D. W. Lukens, Henry T. Rickeits, Ran- 
dall G. Sprague 
STATISTICS 
Herbert H. Marks, Chairman 
Joyce T. Sheridan, Priscilla White, Hugh L. 
C. Wilkerson 
THERAPEUTICS 
Henry T. Ricketts, Chairman 
Arnold Lazarow, Elmer L. Sevringhaus, H. 
Clare Shepardson, Kendrick A. Smith, Rich- 
ard P. Stetson 


TEMPORARY COMMITTEE 
EMERGENCY MEDICAL CARE 
Franklin B. Peck, Chairman 
Charles H. Best, Edward L. Bortz, Henry B. 
Mulholland, William H. Olmsted, Lester J. 
Palmer, John A. Reed, J. Richard Connelly 


DELEGATES TO THE NATIONAL HEALTH COUNCIL 


Edward S. Dillon, Herbert Pollack, J. Richard 
Connelly 


DIABETES, VOL. 1, NO. 6 











na 5 oO = ma ~_ oO me oe of 


Ss Ff J 


i 


Cc 








ASSOCIATION NEWS 


THIRTEENTH ANNUAL MEETING 

The next Annual Meeting of the American Diabetes 
Association will be held May 30-31, 1953 at New York 
City. The Meeting, as customary, will precede the An- 
nual Session of the American Medical Association, June 
1-5. A. D. A. headquarters will be at the Hotel Commo- 
dore and information relative to hotel accommodations 
and reservations will be sent to the membership in the 
near future. 


LEGION d’ HONNEUR FOR DOCTOR GUEST 

Dr. George M. Guest of Cincinnati became a Chevalier 
of the Legion d’Honneur of the French Government “for 
meritorious services in education and international under- 
standing and for his outstanding researches in pediatrics.” 
The decoration was presented to Doctor Guest in Chi- 
cago on September 27 by French Consul General 
Monsieur Francois Briere. Doctor Guest is a member of 
the International Children’s Center, whose headquarters 
is in Paris, and where he has frequently conducted 
courses in pediatrics. 


RECEPTION FOR-DR. AND MRS. JOSLIN 

More than 500 physicians, associates, former patients 
and neighbors attended a golden wedding reception for 
Dr. and Mrs. Elliott P. Joslin at their home in Oxford, 
Massachusetts, on September 13, according to the Bos- 
ton Sunday Globe of September 14. 

Prior to the reception’ several hundred persons at- 
tended ceremonies at the newly-renovated Public Health 
Service Diabetes Study Center, located in the Oxford 
Town Hall, which was rededicated in honor of Dr. 
Joslin. 

Dr. and Mrs. Joslin were escorted from their home 
to the Town Hall by the local American Legion post. 
There, the Legion Medal for Americanism was awarded 
to Dr. Joslin, “for his help in establishing the Clara 
Barton Diabetic Camp for Girls nearby and a similar 
camp for boys in Charlton, Massachusetts, which bears 
his name.” 

Dr. Hugh L. C. Wilkerson, Chief of the Diabetes Sec- 
tion of the Public Health Service paid tribute to Dr. 
Joslin, “for an unselfish lifelong career, dedicated to the 
capture and arrest of dreaded diabetes.” 
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Later, during the reception on the lawn of the Joslin 
home Mrs. Joslin was presented with a wedding ring 
clock made of gold. 


THE CHARLES H. BEST INSTITUTE 


The Board of Governors and the Senate of the Univer- 
sity of Toronto announced the laying of the corner-stone 
of the Charles H. Best Institute, at College Street and 
Queens Park, Toronto, Ontario on November 7, 1952. 

This building, when completed, will be devoted to 
teaching and research in physiology at the University of 
Toronto. Following the ceremony, which included an 
academic procession, there was a reception in the Li- 
brary of the Banting Institute. 


OBITUARIES 


BENJAMIN DAVIDSON, M. D., of Brooklyn, New York, 
a member of the American Diabetes Association since 
1941, died in Maimonides Hospital, Brooklyn, on July 
6, 1952 at the age of 67 of mycardial infarction. A 
graduate of Cornell University Medical College, he had 
been certified by the American Board of Internal Medi- 
cine and devoted much of his practice to the problems 
of diabetes and metabolic disorders. 

Doctor Davidson was in charge of the Diabetes 
Clinic of Beth Moses Hospital in Brooklyn and was 
Chief of the Diabetes Clinic of The Good Samaritan 
Hospital in New York City. 


EARL WILLIAM SHAFFER, M. D. of Chicago, a member 
of the American Diabetes Association since July, 1949, 
died there on September 2, 1952, of cerebral hemor- 
rhage at the age of 60. : 

After receiving his B. S. at Illinois College in 1916, 
he completed his medical training at Rush Medical 
College in 1922 and interned at Cook County Hospital 
for the following two years. He had been certified by 
the American Board of Internal Medicine and was an 
associate on the medical staff of Ravenswood Hospital, 
Chicago, from 1925 to 1944 and was senior member of 
the medical attending staff from 1944 until the time 
of his death. He had been a senior partner of the Mar- 
shall Field Clinic from the time of its organization. 
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SUBJECT INDEX 


This index covers all reading matter in DiaBeres. Most entries 
refer to material in the ABSTRACTS; entries marked with an aster- 
isk (*) indicate articles which appeared in full in D1aBETEs 


during 1952. The author index appears on Page 519. 


A 


ACETATE, in fatty acid synthesis in di- 
abetic liver, effects ot tructose on, 
[Baker & others] 461 
ACETONE, in the breath [Henderson 
& others] *188 
ACID: See specific acid 
ACID-BASE BALANCE, hypoglycemic 
coma and, [Kay & Thorley] 227 
ACIDOSIS: See also Diabetes, acidosis; 
Diabetes, coma; Ketone bodies 
blood sugar and, [Mackler & others] 
229 

ammonium chloride, insulin action 
and, [Mackler & others] 54 

coma and, [Harper] 132 

effects of [Guest & others] *276 

experimental, insulin action and, 
{Mackler] 54 

experimental, mechanism, [Beatty & 
West] 42 

glucose tolerance and, [Mackler & 
others] 229 

in diabetes with Kimmelstiel-Wilson 
lesions, [Zubrod & others] 235 

inorganic phosphorus and, [Mackler & 
others] 229 

plasma potassium and, [Abrams & 
others] 218; (Mackler & others] 229 

role of ketones in [Fisher] *108 

uremic, diabetic coma in children and 
[Root & others] 140 

cis-Aconitic acid, acidosis and, [Beatty 
& West] 42 

trans-Aconite acid, acidosis and, [Beat- 
ty & West] 42 
ACROMEGALY, diabetes and, estrogen 
therapy in, [McCullagh & others] 472 
ACTH, blood sugar control and, [Edito- 
rial] 48; [Long] 403 
diabetic ketosis and, [Stowers] 145 
diabetogenic effect, [Bunim & others] 
303; [Reid] 57 

diabetogenic effect of growth hormone 
in rat treated with, [Engel & others] 
399 

effect as potential vasodilator, [Sayen 
& others] 406 

effect on citrate, calcium, glucose and 
ye! levels, [Pincus & others] 
3 

effect on eosinophils in newborn in- 
fants, [Wolman] 485 

endocrine and nonendocrine diseases 
and, value, dangers and limitations 
in, [Simpson] 407 
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glucose formation and, [Segaloff & 
Many] 142 ; 
glucose tolerance test and, [Berger] 301 
glycosuria in arthritis and, ([Stein- 
bracker & others] 144 
hypoglycemia secondary to islands of 
Langerhans adenoma and, [Brown 
& others] 462 
islet-cell tumor of pancreas and, 
[Smith & Cocchran] 407 
metabolic effects, in rheumatoid ar- 
thritis, [Brown & others] 303; [Luft 
& Sjogren] 313 
ocular disease and, [Olsen & others] 55 
rheumatoid arthritis and, [Brown & 
others] 303; [Bunim & others] 303; 
[Kersley & others] 52 
rheumatoid arthritis and psoriasis com- 
plicated with diabetes and, [Portu- 
ondo y de Castro & Cano] 315 
ADDISON’S DISEASE, differential di- 
agnosis, Simmond’s disease and, [Rob- 
ertson & Kirkpatrick] 317 
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ALANINE, acidosis and, [Beatty & West] 
42 


ALBUMIN, in serum, diabetes and, 
[Waife & others] 321 
ALBUMINURIA, Sy glome- 
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high, diabetes and [Boas] 461 
high, diabetes and, vascular damage 
in, [Mann] 470 
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insulin shock therapy and, [Thorley & 
Kay] 148 

insulin tolerance test and, in insulin 
shock therapy, [Perkoff & Tyler] 56 


DIABETES, VOL. 1, NO. 6 

















wn brittle diabetes and, [Schwab] 

level, effect of acute and chronic fear 
on, [Ma 

level, diabetic acidosis and, [Nabarro 
& others] 473 

level, effect of breakfast on, [Bryant 
& others] 303 

level, glucose ahsorption and, [Lourau 
& Lartigue] 229 

~~, hypoxia and, [Stickney & others] 


levels, in normal people following 
glucose tolerance test, [Mukherjee & 
others] 473 

low, centaurea and, [Beltran Bigorra & 
others] 301 

relation to experimental cataracts in 

rat, [Sterling & Day] 319 

relation to food intake of hypohysec- 
tomized, alloxan-treated rat, [Mayer 
& Bates] 472 

tolerance, curve, effect of condensation 
product of glucose and_ ethylace- 
toacetate on, [Nath & Sahu] 474 

values, work output and, effect of in- 
sulin on, [Ingle & others] 226 

BLOOD VESSELS, calcification, diabetes 

and, [Kerr & others] 402 

complications of, diabetes and, [Ram- 
irez Pane] 316 
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others] 141 

diseases, hyperglycemia and, [Forsyth 
& others] 49 

diseases, optic neuritis from, [Carroll] 


dysfunction, diabetes and, [Cholst & 
others] 462 

dysfunction, diabetes and [Handelsman 
& others] 466 

excised, lipid deposition in, [Wilens] 


lesions, alloxan diabetes and, [Chute & 
others] 45 

lesions, diabetes and, [Root] 317 

a vasodilatation, Priscoline 

{Rottenstein & others] 141 

Vaneilies complications, degenerative, in 
juvenile diabetes, treated with free 
diet [Larsson and others] *449 
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— epinephrine and, [Long] 


systems and, 


metabolism, experimental studies, [Ax- 
elrod & others] 41 

metabolism, growth hormone and 
[Long] 

metabolism, hormones and, [Hacke- 
dorn] 131; [Peters] 139 

— in diabetic coma, [Young] 

metabolism,. in _ liver, 
[Bearn & others] 220 

— insulin and, [Hackedorn] 
3 


insulin and, 


metabolism, intermediary disturbances 
in diabetes, obesity and liver paren- 
chyma damage, [Stuhlfauth & Pro- 
siegel] 320 

metabolism, peptic ulcer formation 
and, [Poth & Fromm] 315 

metabolism, riboflavin deficiency and, 
[Axelrod & others] 41 

metabolism, salicylates and, [Bornstein 
& others] 302 

metabolism, shock and, 
others] 481 

metabolism, surgery and, [Elman & 
Weichselbaum] 308 

protein metabolism and, [Munro] 138 


[Stoner & 
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tolerance, effect of stress in diabetes 
on, [Annotations] 459 

CARBON, residual, diabetes and, [Schu- 
litz] 232 

CARBON DIOXIDE, metabolism of glu- 
cose and pyruvate to, by rat dia- 
phragm muscle, [Villee & others] 321 

CARBON TETRACHLORIDE, pancre- 
atic lesions and, [Veghelyi & others] 
483 


CARBOWAX-SULFUR OINTMENT, in 
moniliasis, [Hopkins & others] 468 
CASTRATION, alloxan diabetes and, 

[Beach & others] 461 
diabetes and, [Rodriguez] 476 
CATARACTS, diabetes and, develop- 
ment of, [Anonymous] 460 
diabetes and, effect of diet on forma- 
tion, [Rodriguez & Krehl] 232 
effect’ of blood sugar level, alloxan, 
galactose and xylose on rat, [Sterl- 
ing & Day] 319 
CELLOBOISE, fermentation, by bacteria 
from sheep rumen, [Heald] 310 
CELLS, membrane, influence of insulin 
on, [Levine] 229 
CENTAUREA, hypoglycemic action of, 
[Beltran Bigorra & others] 301 
CEREBROSPINAL FLUID, protein con- 
aot. in diabetic neuropathy, [Epstein] 


64 
CHARCOT’S JOINT, diabetes and, 
[Beidleman & Duncan] 301 
diabetic neuropathy and, [Lister & 
Maudsley] 229; [Zucker & Marder] 


322 
CHLORGUANIDE, inhibitory action of, 
[Shideman & Rene] 59 
CHLORIDE, excretion, stress and, 
[Hinkle & Wolf] 310 
loss, stress diuresis and, [Hinkle & 
others] 51 
metabolism, in diabetic acidosis, [Na- 
barro & others] 474 
in tears, [Giardini & Roberts] 49 
in tissue, in alloxan-diabetic rats with 
keto-acidosis, [Knowles & Guest] 468 
CHOLECYSTITIS: See Gallbladder, in- 
flammation 
CHOLESTEROL, arteriosclerosis and, 
[Barr & others] 123 
arteriosclerosis and, 
[Moses] 473 
diabetes and, [Rodriguez] 476 
= in bile, [Byers & Friedman] 


pathogenesis, 


excretion, in mammals, [Friedman & 
Byers] 400 

in ied effect of low-fat diet in 
multiple sclerosis on, [Wilmot & 
Swank] 235 

lipoproten molecules, and atherosclero- 
sis in diabetes [Barach & Lowy] *441 

production; in mammals, [Friedman & 
Byers] 400 

relationship with arteriosclerosis, [Kap- 
lan] 468 

in serum, correlation of cholesterol 
and 8-globulin, [Bowen] 44 

in serum, low-fat diet and, [Hildreth 
& others] 133 

and serum lipoproteins in normal, 
young diabetics in relation to vascu- 
lar "tea eaaeaae [Keiding & others] 
43 
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synthesis, hormonal control, [Gurin] 
synthesis, in liver, [Byers & Friedman] 
397 
thyroidectomy by radioiodine and, 
[Neal & others] 231 
CHOLINE, diabetes and, [Engelson] 399 
CHYLOMICRA, composition, [Swank & 
Wilmot] 146 
diabetes and, [Levy & others] 469 
heparin and, [Swank & Wilmot] 146 
CHYMOTRYPSIN, action, insulin and, 
(Phillips) 140 
effect of action on insulin, [Phillips] 
56 
crystalline, effect on action of insulin, 
— 405 
insulin digestion and, [Stephen] 144 
CINCOPHEN, inhibitory action of, 
[Shideman & Rene] 59 
CITRATE, level of, effect of drugs on, 
[Pincus & others] 315 
CITRIC ACID, in plasma, effect of 
fructose on, [Miller & others] 404 
CIVIL DEFENSE, diabetics in, [Blotner 
& Marble] 124 
<r care of diabetics [editorial] 
15 


the diabetic in [Committee on Emer- 
gency Medical Care] *78 
CLAUDICATION, intermittent, in dia- 
betes, [Herapath] 133 
intermittent, induced with friction-belt 
— ergometer, [Texter & others] 
148 
intermittent, sciatic nerve block in, 
[Marmer] 471 
COCARBOXYLASE, in blood, diabetes 
and, effect of insulin on, [Siliprandi & 
Navazio] 479 
formation from thiamine, insulin and, 
in diabetic rat, [Siliprandi & Sili- 
prandi] 319 
insulin and, synergistic action on gly- 
cemia, [Stutinsky] 481 
COLD, exposure, effect of alloxan dia- 
betes on adrenal gland response to, 
[Shepherd & others] 479 
glycogen synthesis in adipose tissue 
and, [Engel] 128 
hyperglycemic effect of, [Eroz & 
others] 308 
COMA, therapy, [Oakley] 474 
CONTITUTION, relation to type of ther- 
apy in diabetes, [Meythaler & Lossl] 


CONVULSIONS, induced, effect of epi- 
nephrine, glucose and certain steroids 
on, [Vicari & others] 483 
thiosemicarbazide and, [Kadota & Mid- 

orikawa] 311 

COPPER, reagents, in determination of 
sugars, [Somogyi] 319 

CORONARY THROMBOSIS, hypergly- 
cemia in, [Ellenberg & others] *16 

CORTICOSTERONE: See also Desoxy- 
costerone acetate; Desoxycorticosterone 
glucoside 

CORTICOTROPIN. See ACTH 

CORTISONE, diabetogenic effect in 
rheumatoid arthritis, [Bunim & others] 
303 
effect on nephrotic syndrome in dia- 

betics, [Holmes & others] 225 
effect on citrate, calcium, glucose and 


phosphate levels, [Pincus & others] 
315 


effect on resistance to experimental 
tuberculosis in rats, [Roche & others] 


endocrine and nonendocrine diseases 
and, value, dangers and _ limitations 
in, [Simpson] 407 

fatty acid synthesis and, [Gurin] 224 

glucose tolerance tests and, [Bastenie 
& Kowalewski] 394 

glyconeogenesis due to, effect of as- 
corbic acid on, [Bacchus & others] 


hypoglycemia and, [Schilier & others] 
232 


hypoglycemia secondary to islands of 
Langerhans adenoma and, [Brown 
& others] 462 

in arthritis, glycosuria and, [Stein- 
bracker & others] 144 

islet-cell tumor of pancreas and, [Smith 
& Cochran] 407 

metabolic effects, in rheumatoid ar- 
thritis, [Brown & others] 303; [Luft 
& Sjogren] 313 

ocular disease and, [Olson & others] 55 

rheumatoid arthritis and, [Brown & 
others] 303 

topical, effect on chronic discoid lupus 
erythematosus, [Newman & Feld- 
man] 55 

topical, effect on necrobiosis lipoidica 
_— [Newman & Feldman] 
5 

unstable juvenile diabetes and, [Schil- 
ier & others] 232 

CUSHING’S SYNDOME, diabetes melli- 
tus and, [Hills & others] *351 
pyruvic acid blood levels in, [Wilder] 
22, 


3 
LCYSTEINE, alloxan reduction and, 
[Tipson & Cretcher] 148 
CYSTEINE, determination, methods, 
[Fairbridge & others] 129 
development of experimental diabetes 
and, [Martinez] 471 
effect on diabetogenic action of al- 
loxan, [Sen & Bhattacharya] 479 
thyroidectomy and, effect on sulfhydryl 
content in tissues, [Martinez] 471 
CYSTINE, in serum, diabetes and, [Mar- 
ble & Leech] 136 
CYSTITIS, diabetes and, [Ramirez Pane] 


316 
CYTOCHROME C, in tissue, arterio- 
sclerosis and, [Mardones & others] 137 


D 


DEATHS Arkin, Harry Samuel, *84 
Bielby, Katharine Strong, *168 
Block, Jacob M., *84 
Bradley, James A., *339 
Campbell, Leo Kempf, *423 
Benjamin, Davidson, *497 
Davis, Reuben, *255 
Leeper, Edward Paul, *255 
Ochsenhirt, Norman Charles, *423 
Rosenberg, Louis Charles, *168 
Earl W. Shaffer, *497 

DEHYDRATION, postoperative glycos- 
uria and, [Elman & Weichselbaum] 308 

DEHYDROACETIC ACID, _ inhibitory 
action of, [Shideman & Rene] 59 
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DEHYDROASCORBIC ACID, diabetes, 
~— of adrenalectomy on, [Patterson] 


in tissue, effect of scurvy on, [Banerjee 
& others] 300 
DENTAL CARE, in juvenile diabetes, 
[Rouques] 58 
DENTAL INFECTIONS, diabetes and, 
[Knapp & others] 133 
DEPRESSION, diabetes and, electroshock 
treatment in, [Nordman] 55 
DERMATOPHYTOSIS, diabetes and, 
[Guy] 224 
DESOXYCORTICOSTERONE ACET- 
ATE, metabolic effects, in rheumatoid 
arthritis, [Luft & Sjogren] 313 
reversal of effect of sodium deficiency 
on blood and liver glutathione, [Gru- 
nert & others] 50 


DESOXYCORTICOSTERONE GLUCO- 
SIDE, effect on blood sugar level of 
adrenalectomized dogs, [Swingle & 
others] 481 

DEUTERIUM, influence of amino acids 
on glycogen formation and, [Terriere & 
Butts] 147 

DEXTRANS, metabolism, diffusion into 
urine and lymph, [Grotte & others] 224 


DEXTROSE: See Glucose 


DIABETES: See also Alloxan, diabetes; 
Brittle diabetes; Diabetes veratrinica; 
Dithizone, diabetes; Hemochromatosis; 
Steroid diabetes 


acetone in the breath [Henderson & 
others] *188 

acidosis: See also Diabetes, coma 

acidosis, adrenal cortex activity in, 
[Rose] 478 

acidosis, adrenal cortex hyperfunction 
in [Stowers] 145 

acidosis, amino acids in urine and in 
plasma in, [Gray & Illing] 309 

acidosis, diabetes glomerular nodules 
and, [Dana & others] 462 

acidosis, diagnosis, [Colwell] 46 

acidosis, free diet in prophylaxis of, 
(Uhry & others] 407 

acidosis, hyperglycemia and, [Dana & 
others] 462 

= insulin resistance in, [Stowers] 


acidosis, management, [Peters] 475 

acidosis, metabolic rate in, [Fisher & 
Kleinerman] 399 

acidosis, metabolism in, [Nabarro & 
others] 474 

acidosis, oxygen consumption _ in, 
[Fisher & Kleinerman] 399 

acidosis, potasium in, [Perry’ 475 

acidosis, retinal aneurysms and, [Dana 
& others] 462 

acidosis, steroid excretion and, [Stow- 
ers] 145 

acidosis, therapy, [Colwell] 46; [Azerad 
& Nataf] 460; [Nabarro & others] 
473; Tolstoi] 482 

alcoholism and, vitamin B,, in, 
IMenof] 404 

alloxan: See Alloxan, diabetes 

amputation of the lower extremity in 
[Silbert] *297 

arthritis and: See Arthritis 

blood cocarboxylase in, effect of insulin 
on, [Siliprandi & Navazio] 479 
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blood vessel dysfunction in, effect of 
Priscoline on, evaluation, [Handels- 
man & others] 466 

(Book review (Lawrence, R. D.)] 462 

calcification within vas deferens, [Wil- 
son & Marks] 153 

chylomicrons in, [Levy & others] 469 

— variations in Ceylon, [DeZoysa] 
126 

coma, [Wilson & others] *34; [Colwell] 
46; [Goldner] 50 

coma, diagnosis, [Duncan & Beidleman] 
126; [Marble] 470 

coma, family doctor and, [Pease & 
Cooke] 56 

coma, glucose in, [Greif & Moro] 224; 
[Oakley] 474 

coma, in children, differential diag- 
nosis from kidney disease, [Root & 
others] 140 

coma, in children, insulin resistance 
and, [Root & others] 140 

coma, ketosis and, [Pease & Cooke] 56 

coma, pancreatitis complicated with 
pseudocyst and, [Rose] 317 

coma, phosphorus in, [Young] 154 

coma, phosphorylation of thiamine in, 
[Lichtenbelt & Florijn] 312 

coma, potassium in, [Perry & Rosen- 
— 139; [Young] 154; [Perry] 
47 

coma, prophylaxis, [Marble] 470 

coma, pyruvate content of blood in, 
[Lichtenbelt & Florijn] 312 

coma, serum potassium changes in, 
[Stephens] 480 

coma, statistics, mortality, [Heintzel- 
mann] 467 

coma, therapy, [Young] 154; [Marble] 
470; [Tolstoi] 482 

complications: See also specific disease 

complications, [Ramirez Pane] 316; 
[Eareckson & Miller] 463 

complications, cutaneous 
[Guy] 224 

complications, degenerative: See Dis- 
eases, degenerative 

complications, dental infections, pro- 
phylaxis, [Knapp & others] 133 

complications, diagnosis, [Clarke] 305; 
[Duncan & Beidleman] 126 

complications, effect of diet and con- 
trol of hyperglycemia by insulin on 
development of, [Anonymous] 460 

complications, NPH insulin and, [Shu- 
man & Francis] 59 

complications, vascular, serum lipopro- 
teins and cholesterol in relation to 
[Keiding & others] *434 

complications, vas deferens calcifica- 
tion, [Wilson & Marks] 153 

control, [Blotner & Marble] 124 

control, problems of, [Carr] 45 

coronary thrombosis and, [Ellenberg 
& others] *16; [Robinson] 317 

and Cushing’s Syndrome [Hills & 
others] *351 

cystitis and: See Cystitis 

diagnosis, [Albrink & others] 218; [Ber- 
ger] 301; [Duncan & Beidleman] 126; 
[Kramer & others] 53; [Lachance] 
312; [Uhryl] 321; [Volk & Lazarus] 
149; [Wallace] 408; [Wilder] 322; 
oe 470; [Reinberg & others] 
476 


diseases, 


diagnosis, importance, [Clarke] 305 


diagnosis, serum inorganic phosphorus 
in, [Schneeberg] 232 

diagnosis, sugar tolerance test and, 
[Blotner & Marble] 124 

disappearance of, during estrogen treat- 
ment of associated acromegaly, [Mc- 
Cullagh & others] 472 

education of the diabetic, [Greenlee] 
50; [Stetson] 319; [Wyatt] 485 

effect of heparin upon [Engelberg & 
others] *425 

emergencies, [Oakley] 474 

employment of [Committee on Em- 
loyment] *254 *336 

endocrine factors in, [Barr] 123 

etiology, [Barr] 123; [Banerjee] 461 

evaluation of self-testing method [Get- 
ting & others] *194 

experimental, adrenal cortical hormones 
in [Ingle] *345 

experimental, amino acid excretion in, 
[Svec & others] 146 

experimental, effect of adrenal and 
pituitary excision on liver succinoxi- 
dase in, [Wollman & Scow] 154 

experimental, phospholipid synthesis in, 
[Zilversmit & DiLuzio] 322 

experimental, pituitary gland and, [Edi- 
torial] 128 

experimental, plasma-free amino acids 
in, [Svec & others] 146 

experimental, sulfhydryl content of tis- 
sues in, [Martinez] 471 

experimental, sulfonamides in, [Alves] 


experimental, transplantation of pan- 
creas tissue and, [Browning & Res- 
nik] 303 

fat metabolism and: See Fat, metabol- 
ism 

foot lesions in, surgical prophylaxis, 
[Miller] 137 

fructose in blood in, [Wallenfels] 322 

gallstones and: See Gallbladder, calculi 

gangrene and: See Gangrene 


gas infection in, [Spring & Kahn] 148 
glomerular nodules in, [Dana & others] 


glomerulosclerosis, effect of heparin 
upon [Engelberg & others] *425 

group survey of, [Givner] 465 

growth and, [Editorial] 128 

growth hormones and, [Campbell & 
others] 125 

heart disease and: See Heart, disease 

hepatic glucose output and, [Bearn & 
others] 124 

hepatogenic; differential diagnosis, 
[Leevy & others] 228 

heredity and: See Heredity 

hyalinization of the Islets of Langer- 
hans [Bell] *341 

hypercholesteremia and, [McMahon & 
others] 137 

hypercholesteremia and, with hyper- 
cholatemia, [Friedman & others] 
400 

hypertension and: See Blood pressure, 


ig 
hyperthyroidism and: See Hyperthy- 
roidism 
hypoglycemic effect of tetraethylam- 
monium and, [Collazo] 126 
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hypophyseal, p-oxypropiophenone in, 
[Tobiasch] 482 

incidence: See Diabetes, statistics 

in industry: See Employment 

in infants and children, [Brodribb & 
others] 396; [Lencioni] 312; [Root & 
others] 140; [Lipp] 469 

in infants and children, blood vessels 
and, [Bartels & Poulsen] 124; [Gray- 
zel & Warshall] 131 

in infants and children, care of, [Low- 
rey] 53 

in infants and children, complications, 
[Engel & others] 399; [Kerr & others] 
402; [Lencioni] 312; [Recht] 316 

in infants and children, degenerative 
changes in, [Post & Stickle] 57 

in infants and children, dental care in, 
[Rouques] 58 

in infants and children, follow-up study 
of, [Kerr & others] 402 

in infants and children, heredity and, 
[Barker & others] 220 

in infants and children, implants of 
Protamine Zinc Insulin in, [Winter 
& others] 485 

in infants and children, lipoprotein 
levels in, [Carr & others] 304 

in infants and children, problems, 
[Wagner] 484 

in infants and children, retinal changes 
in, [Post & Stickle] 57 

in infants and children, therapy [Edi- 
torial] 307; [Montagna] 138, 230; 
[Paniagua & Dominguez] 139; [Sal- 
dun de Rodriguez] 318; [Schiller & 
others] 232; [Staffieri & Cardonnet] 
319; [Uhry & others] 407 

inheritance of [Thompson and Watson] 
*268 

intermitten claudication and, [Hera- 
path] 133 

juvenile, vascular complications treated 
with free diet [Larsson & others] 
*449 

kidneys in: See Kidneys 

labile, anticonvulsant therapy and, 
[Wilson] 153 

— electroencephalography in, [Wil- 
son ‘ 

aeons in management of, [White] 
48 

lactate and pyruvate after ingestion of 
glucose [Hills & others] *351 

life insurance for [Montgomery] *117 

lipoprotein molecules, cholesterol] and 
atherosclerosis [Barach & Lowy] 
*441] 

lymphocyte count in, after glucose ad- 
ministration, [Lazarus & others] 312 

marriage and, [Thone] 148 

mental despression and, electroshock 
therapy, [Nordman] 55 

mortality: See Diabetes, _ statistics, 
mortality 

myasthenia gravis and, as complica- 
tions of pulmonary _ tuberculosis, 
[Schantz] 478 

nephritis and: See Nephritis 

nonsugar carbon in, [Schulitz] 232 

orthostatic hypotension in, [Levitt & 
Handelsman] 134 

asteoporosis and, [Berney] 220 
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oxygen consumption in, [Horstmann] 
2 


Paget’s disease and, [Serre & Mirouze] 
479 


pancreatic, discovery of [Houssay] 

112 

pancreatic, effect of certain sulfur com- 
pounds on, [Houssay & others] 52 

pancreatic, etiology, experimental work 
in, [Root & Chen] 478 

pancreatic, thyroidectomy by radio- 
iodine and, [Neal & others] 231 

paralysis of ocular muscles in [Eareck- 
son & Miller] 463 

pathogenesis, [Lukens] 135 

phosphorus in serum in, after glucose 
administration, [Lazarus & others] 


312 
physiopathology, [Barach] 300 
pituitary gland in: See Pituitary gland 
plasma insulin level in, [Bornstein & 
Lawrence] 302; [Editorial] 306 
plasma potassium level in, [Farber & 
others] 129 
pneumaturia in [Spring & Hymes] 
*378 


pregnancy in: See Pregnancy 

pruritus and: See Pruritus 

psoriasis and: See Psoriasis 

psychological aspects of, [Smith] 143 

in Puerto Rico [Paniagua and Vizcar- 
rondo] *373 

in Puerto Rico, campaign against, [Edi- 
torial] 306 

residual carbon in, [Schulitz] 232 

retinitis: See Retinitis 

retinopathy: See Retinopathy 

riboflavin elimination in, [Travia & 
others] 482 

role of alloxan in, [Seligson & Seligson] 
59 


role of ketone bodies in diabetic coma 
[Fisher] *108 
serum cystine and, [Marble & Leech] 


serum lipoproteins and cholesterol in 
relation to vascular complications 
[Keiding & others] *434 

serum protein fractions in, [Waife & 
others] 321 

severe, therapy, [Lobo Onell] 402 

sex and: See Sex 

The song of, a poem [Striker] *492 

statistics, age of onset, longevity and, 
[Joslin] 227 

statistics, in Canada, [Editorial- W. R. 
Feasby] 307 

statistics, incidence, in Italy, [Foreign 
Letters] 222 

statistics, incidence, in Newmarket, On- 
tario, [Kenny & others] 52 

statistics, incidence, in Rhode Island, 
{Kramer & others] 53 

statistics, incidence, in West Germany, 
[Grafe] 50 

statistics, incidence, review, [Blotner & 
Marble] 124 

statistics, mortality, Denmark, [Heint- 
zelmann] 467 

statistics, mortality from [Dublin & 
Marks] *205 

statistics, in Tunisia, [Cohen] 126 

stress and, [Hinkle & Wolf] 310; [An- 
notations] 459 

surgery in: See Surgery 


surveys, [Clarke] 305 

testosterone propionate and, effect on 
responsiveness to insulin, [Zimmer- 
man & others] 235 

therapy, [Arduino] 393; [Arduino & 
Vieira da Silva] 218; [Buttarni & 
Baronchelli] 396; [Duncan] 306; 
[Editorial] 47; [Engelson] 399; [Lobo 
Onell] 126; [Miller] 54; [Murdock] 
139; [Osio] 314; [Paniagua & Domin- 
guez] 139; [Procopio] 316; [Queries 
& Minor Notes] 405; [Uhry] 321 

therapy: See also Insulin 

therapy, [Book review (Lawrence, R. 
D.)] 462 

therapy, Cacalla Composita, [Medical 
Forum (Chicago)] 54 

therapy, carbohydrate metabolism and, 
[Van Buchem & Nieveen] 483 

therapy, constitutional bases for, [Meyt- 
haler & Lossl] 54 

therapy, in atomic bomb emergency, 
[Anonymous] 300 

therapy, in general practice, [Baum- 
gartner] 42; [Bondy] 395; [Gates] 
130; [MacNeal] 135; [Megevand] 
404; [Bauman] 461 

aa i insulin allergy and, [Herold] 


therapy, in office, [Llewellyn] 470 

therapy, in wartime emergency, [Edi- 
torial] 306 

therapy, management of, [Sienknecht] 
143; [Stetson] 319; [Robertson] 476 

therapy, “Pancreasmellin-Neu” __ in, 
[Mohnike] 230 

therapy, phosphoric esters of thiamin 
in, [Montes] 404 

therapy, review, [Greenlee] 50 

therapy, vitamin B,, in, [Menof] 404 

tuberculosis and: See Tuberculosis 

types, [Editorial] 128, 307 

uncontrolled, [Sherrill] 233 

undiagnosed, [Editorial] 127 

vascular changes in, optic neuritis and, 
[Carroll] 304 

vascular disease in: See Blood vessels 

DIABETES, new publication, [Editorial] 


398 

Looks Ahead [Editorial] *62 

magazine, First Year of [Editorial] 
*487 

magazine, The Mention of [Editorial] 
*489 


DIABETES ASSOCIATION, England, 
[Lawrence] *420 
DIABETES DETECTION DRIVE, [Edi- 
torial] 47, 128 
1950 results, [Kramer & others] 53 
in Dayton, Ohio, [Sharkey] 143 
in New Haven, Connecticut, results, 
[Albrink & others] 218 
national, [Sharkey] 143 
DIABETES AND BASIC METABOLIC 
PROBLEMS, postgraduate course, in, 
program *494 
DIABETES VERATRINICA, etiology, 
[Collazo] 126 
DIABETIC FAIR, [Blotner & Marble] 
124 
DIABETIC SERUM, _ ultracentrifugal 
studies on [Hanig & Lauffer] *447 
DIABETICS, summer camp for children 
[Marble] *245 
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DIALURIC ACID, alloxan reduction and, 
[Tipson & Cretcher] 148 
DIASTASE, in serum, cancer of the pan- 
creas and, [Brown & others] 396 
in urine, acute pancreatitis diagnosis 
and, [Tseng & others] 148 
DIBENAMINE, alloxan diabetes and, 
[De Oya & others] 47 
DIET, carbohydrate, alloxan diabetes in- 
cidence and, [Rodriguez & Krehl] 477 
carbohydrate, diabetes and, [Rodriguez 
& Krehl] 232 
carbohydrate, glucose metabolism and, 
[Hansen & others] 132 
controlled vs. free management [Wilson 
& others] *33 
diabetic, [Greenlee] 50; [Pennock] 56; 
[Sienknecht] 143 
diabetic, calculation, [Beaser] 220 
diabetic, free: See Diet, diabetic, un- 
restricted 
Diabetic, “Free Diet” for [Editorial, 
Guest & Marble] *487 
diabetic, “Free Diet,” degenerative 
vascular complications in juvenile 
diabetes treated with [Larsson & 
others] *449 
diabetic, low-carbohydrate, 
& Minor Notes] 405 
diabetic, unrestricted, [Editorial] 48; 
[Forsyth & others] 48, 222; [Uhry & 
others] 407 
diabetic, unrestricted, dangers of, 
[Sherrill] 233 
effect on cataract development in dia- 
betes, [Anonymous] 460 
fat, alloxan diabetes incidence and, 
[Rodriguez & Krehl] 477 
fat, diabetes and, [Johnson & Rynerson] 
52; [Rodriguez & Krehl] 232 
fat, glucose metabolism and, [Hansen 
& others] 132 
hyperglycemia and, [Forsyth & others] 
48 


[Queries 


low-carbohydrate, weight losses and, 
[Cederquist & others] 304 

low-fat, serum cholesterol and, [Hild- 
reth & others] 133 

low-fat, blood lipid levels in multiple 
sclerosis, [Wilmot & Swank] 235 

low-fat, weight losses and, [Cederquist 
& others] 304 

proteins, alloxan diabetes incidence 
and, [Rodriguez & Krehl] 477 

protein, diabetes and, [Rodriguez & 
Krehl] 232 

protein, fatty metamorphosis of liver 
associated with pancreatic calcifica- 
tion and, [Sharp & others] 406 

reducing, [Cederquist & others] 304 

DIENESTROL, diabetes and, [Rodriguez] 


476 
DIETHYLSTILBESTROL, diabetes and, 
[Rodriguez] 476 
DIHYDROERGOCORNINE, effect on 
blood sugar level in insulin-treated, al- 
loxan-diabetic rats, [Shepherd & Buch- 
anan] 479 
DIPHENYLTHIOCARBAZONE, diabet- 
ogenic action [Root & Chen] 478 
DI-INSULIN, diabetes and, in outpatient 
clinic, [Megevand] 404 
DI-INSULIN NOVO, action, duration, 
[Gerritzen] 309 
diabetes and, [Feiler] 222 
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2, 4-DINITROPHENOL, effect on an- 
aerobic glycolysis in cerebral cortex 
slices, [Peiss & others] 231 

DISEASES, degenerative, diabetes and, 
[Root] 317 : 

DITHIZONE, diabetes, damage to is- 
lands of Langerhans in, [Wolff & 
others] 235 
diabetes, zinc content of islands of 

Langerhans and, [Stampfl & others] 
233; [Wolff & others] 235 

DIURESIS, stress and, in diabetes, 
[Hinkle & others] 51; [Annotations] 459 

DREYWOOD’S ANTHRONE_ REA- 
GENT, blood sugar determination and, 
[Green & Wade] 400 


E 


EDEMA, intercapillary glomerulohyalino- 
sis in diabetics and, [Azerad & others] 
394 

ELECTRIC SHOCK, in diabetes with 
mental despression, [Nordman] 55 

ELECTROCARDIOGRAM, _ hypopotas- 
semia in diabetic coma and, [Perry] 
475 
plasma potassium concentration and, 

[Abrams & others] 218 
QT prolongations and, diagnostic signi- 
ficance, [Bellet & Finkelstein] 43 


ELECTROLYTES, balance, diabetes 
coma and, [Goldner] 50 
deficiencies, glutathione levels and, 


[Grunert & others] 50 
disturbances, QT prolongation and, 
[Bellet & Finkelstein] 43 
effect of glucose on, in adrenlectomized 
rat, [Dury] 463 
loss, diabetic acidosis and, [Nabarro 
& others] 473 
in pancreas, excretion of, [Hildes & 
others] 401 
ELECTROPHORETIC ANALYSIS, of 
serum and urinary proteins [Rifkin & 
Petermann] *28 
EMPLOYMENT, diabetes and, [Rabino- 
witch] 475 
ENDOCRINE GLANDS, carbohydrate 
metabolism and, [Editorial] 47 
disorders, carbohydrate metabolism 
and, [Davidson] 46 
disorders, diabetes and, [Davidson] 46 
disorders, obesity and, [Kasten] 401 
overactivity, endocrine therapeutics 
and, [Simpson] 407 
overactivity, in diabetes, [Barr] 123 
ENERGY, metabolism, reducing diets 
and, [Cederquist & others] 304 


ENZYMES, action, on tuberous carbo- 
hydrates, [Edelman & Bacon] 127 
activity, metabolic changes and, in al- 
loxan diabetes, [Copenhaver & 
others] 305 

activity, testing, [Haanes & Gyorgy] 51 

pancreatic in duodenal contents of 
kwashiorkor patients, [Thompson & 
Trowell] 481 

phosphate acceptors, control of pyruv- 
ate oxidation in heart preparation, 
[Rabinovitz & others] 140 

potato, synthesis of starch and, [Gilbert 
& Patrick] 400 


proteolytic plant, fatty liver prophylaxis 
in insulin-treated, depancreatized 
dogs, [Feinberg & others] 464 

transfructosidation by, [Edelman & 
Bacon] 127 

ENZYME SYSTEMS, carbohydrate me- 

tabolism and, [Hackedorn] 131 

hydroloytic, from Helianthus tuberosus 
L., action on carbohydrates present 
in the tubers, [Edelman & Bacon] 


127 
EOSINOPENIA, insulin administration 
and, [Jacobs & others] 468 — 
insulin sensitively and, [Pfeiffer & 
others] 315 
EOSINOPHILIA, 
ence] 469 
EOSINOPHILS, count, effect of insulin 
stress in normals and diabetics, [Pfeif- 
fer & others] 315 
level, effect of insulin and relation to 
hypoglycemia response, [Volk & 
Lazarus] 483 
response to ACTH in newborn infants, 
[Wolman] 485 
EPILEPSY, diabetes and, in children, 
[Engel & others] 399 
EPINEPHRINE: See also Arterenol (nor- 
epinephrine ) 
adrenal cortex response to insulin and, 
[Vogt] 149 
blood sugar control and, [Editorial] 48 
effect on alloxan action, [De Oya & 
others] 47 
effect on blood sugar and liver gly- 
cogen in animals with cooled body 
temperatures, [Eroz & others] 308 
effect on citrate, calcium, glucose and 
phosphate levels, [Pincus & others] 
315 
effect of glucose on electrolyte and 
water concentration after pretreat- 
ment with, [Dury] 463 
hyperglycemia-induced, effect of ad- 
renergic blocking drugs on, [Komrad 
& Loew] 228 
hyperglycemia-induced, peripheral glu- 
cose assimilation and, [Somogyi] 233 
effect on induced convulsions, [Vicari 
& others] 483 
plasma potassium and, [Dury] 127 
ERGONOVINE, suppression of epine- 
phrine-induced hyperglycemia and, 
{Harvey & others] 466 
ERGOTAMINE TARTRATE, effect on 
blood sugar level in insulin-treated, al- 
loxan-diabetic rats, [Shepherd & Buch- 
anan] 479 
ERYTHEMA, allergy to insulin and, 
[Blandi] 302 


ERYTHROCYTES, glucose permeability 
to, [Yang] 154 
glucose utilization in, [Weller & Taylor] 
485 


insulin and, [Lawr- 


hexokinase activator in, [Weil-Malherbe 
& Bone] 151 

effect of insulin on phosphate uptake 
by, [Gourley] 465 

potassium exchange in, [Weller & 
Taylor] 485 

sedimentation rate, growth hormone 

and, [Campbell & others] 125 

ee diabetes and, [Rodriguez] 
476 . 
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effect on induced convusions, [Vicari & 
others] 483 
ESTROGENS, action, in experimental 
diabetes, [Houssay] 51 
diabetes and, [Rodriguez] 476 
disappearance of diabetes during treat- 
ment of acromegaly and, [McCullagh 
& others] 472 
— diabetes and, [Rodriguez] 
476 
ETHIONINE, effect on pancreas, [Gold- 
berg & Chaikoff] 49 
production of experimental pancreatitis 
with, [Lopes de Almedia & Gross- 
man] 403 
ETHYL ALCOHOL, effect on external 
secretion of pancreas, [Dreiling & 
others] 398 
ETHYNIL ESTRADIOL, diabetes and, 
[Rodriguez] 476 
ETHYNIL TESTOSTERONE, diabetes 
and, [Rodriguez] 476 
EVISCERATION, renal glyconeogenesis 
and, [Saugman] 232 
EXERCISE, diabetes and, [Greenlee] 50 
tolerance test, obliterating peripheral 
arteriosclerosis and, [Texter & others] 


148 
EXTON-ROSE TEST, glycosuria and, 
[Moyer & Womack] 138 
EXTREMITIES, diabetic gangrene, sur- 
gery of, [Oakley] 231 
EYES, diabetes and, [Duncan & Beidle- 
man] 127 
disease, therapy, [Olson & others] 55 


F 


FAT, body composition, and, [editorial 
Murphy] *410 
degeneration, vitamin B,, in, [Menof] 
404 
in liver, in alloxan-diabetic rats with 
ketoacidosis, [Knowles & Guest] 468 
metabolism, diabetes and, [Levy & 
others] 469 
metabolism, effect of heparin on chylo- 
micra, [Swank & Wilmot] 146 
metabolism, in diabetes and thyrotoxi- 
cosis, testosterone propionate and, 
[Kinsell & others] 227 
parenteral administration of, lipomi- 
cronemia and, [Ermala & others] 129 
protein metabolism and, [Munro] 138 
synthesis, by mammary gland, insulin 
effect on, [Balmain & Folley] 219 
synthesis, from carbohydrate, thiamine 
deficiency and, [Gruber] 224 
FATTY ACIDS, glucose synthesis from, 
[Strisower & others] 146 
oxidation, [Beatty & West] 43 
synthesis, [Gurin] 224 
synthesis, in diabetic liver, effect of 
fructose on, [Baker & others] 461 
FEAR, acute and chronic, effect on gas- 
tric acidity, heart rate, and blood sugar 
levels in monkeys, [Mahl] 470 
FERMENTATION, pentoses and uronic 
acids and. by bacteria from rumen, 
[Heald] 310 
FETUS. diabetic pregnancy and, [Hall 
& Tillman] 132; [Petrick] 231 
effect of insulin hypoglycemia on, 
(Hicks] 467 
effect of Protamine Zinc Insulin on, 
[Lichtenstein & others] 313 


506 


INDEX 1952 


FICIN, fatty liver prophylaxis in insulin- 
treated, depancreatized dogs, [Fein- 
berg & others] 464 

FLUIDS, balance, diabetic coma and, 
[Goldner] 50 
oral, diabetic acidosis and, [Tolstoil] 


parenteral, diabetic acidosis and, [Tol- 
stoi] 482 

peritoneal, amylase content of, after 
pancreatic trauma, [Scott & Harkins] 


318 
FOLIN-WU METHOD, blood sugar de- 
termination by, prevention of color 
fading in, [Lehmann & Silk] 469 
FOOD, intake, effect of hyperglycemia 
<— hypoglycemia on, [Mayer & Bates] 
472. 
low-carbohydrate, [Queries and Minor 
Notes] 405 
FOOT, diabetes and, care of, [Carr] 45 
infections, in diabetes, penicillin oint- 
ment in, [Jablonsky] 226 
lesions, in diabetes, [Miller] 137 
FRUCTOSE, effect on blood pyruvic 
acid, [Miller & others] 404 
effect on plasma citric acid, [Miller & 
others] 404 
effect of brain extracts on phosphoryla- 
tion of, [Weil-Malherbe & Bone] 151 
in blood, [Wallenfels] 322 
liberation of, by hydrolytic enzymes, 
(Edelman & Bacon] 127 
metabolism, in liver, diabetes and, 
[Craig & others] 462 
metabolism, in normal and diabetic 
subiect, [Miller & others] 404 
phosphorylation, by __ fructokinase, 
[Staub & Vestling] 144 
tolerance after intravenous infusion of 
invert sugar, [Weinstein] 152 
— of, [Edelman & Bacon] 
12 


FRUCTOSE-1-PHOSPHATE, 
of, [Staub & Vestling] 144 
FRUCTOSE-6-PHOSPHATE, conversion 
of glucose-6-phosphate to. by human 
placenta. [Wajzer & Zelnik] 149 

FRUCTOKINASE, rat liver, fructose 
phosphorylation and, [Staub & Vest- 
ling] 144 

FUNDUS OCULI. in juvenile diabetes, 
[Pitskv & others] 57 

— diabetes and, [Guy] 
22 


isolation 


G 


GALACTOSE, cataract formation and, 
[Sterling & Day] 319 
GALACTOSEMIA, congenital, symptoms 
and management, [Pitt] 231 
GALACTOSE, metabolism, diabetes and, 
[Aslev] 459 
GALLBLADDER, calculi, incidence in 
diabetes, [Lieber] 313 
in chronic relapsing pancreatitis with 
recurrent jaundice, [Selesnick] 479 
isease, pancreatitis and, [Rose] 140 
inflammation, diabetes and, [John] 226 
inflammation, hypercholesterolemia 
and, [McMahon & others] 137 
surgery, effect on carbohydrate metab- 
olism, [John] 226 
GALLSTONES: See Gallbladder, calculi 


GANGRENE, diabetic, therapy, [Grun- 
berg & others] 224; [Oakley] 231; 
[Samuels] 232; [Shute & Shute] 318; 
[Proud] 475 
GASTRO-INTESTINAL DRAINAGE, 
acute pancreatitis and, [Gage & Gil- 
lespie] 49 
GLOBIN INSULIN, action, duration, 
[Gerritzen] 309 
diabetes and, [Duncan] 306 
GLOBIN ZINC INSULIN, assay, by 
fibril formation and __ precipitation, 
[Foster & others] 308 
British standard for, [British Insulin 
Manufacturers’ Biological Sub-Com- 
mittee and the Dept. of Biological 
Standards, National Institute for 
Medical Research] 462 

comparison with other insulins, in 
severe diabetes, [Sugar & Alpert] 146 

GLOBULIN, gamma, from _insulin-re- 
sistant patient, insulin-neutralizing ac- 
tivity of, [De Filippis & Iannoccone] 
463 
in serum, diabetes and, [Waife & 

others. 321 
GLOMERULAR NODULES, diabetes 
and, [Dana & others] 462 
GLOMERULOSCLEROSIS, serum and 
urinary proteins in, [Rifkin and Peter- 
mann] *28 
GLOUCESTER DIABETES STUDY, 
[Getting and others] *194 
GLUCOSE, absorption, from duodenum, 
—— and, [Taylor & Wightman] 
absorption, glycemic level and, [Lourau 
& Lartigue] 229 

absorption, in kidneys, determination, 
[Pitesky & others] 57 

absorption, by stomach and _ intestines 
of pure strain mice, [Fenton & 
others] 464 

action, on acid soluble phosphorus 
compounds in the blood, [Kvamme] 
228 

acute pancreatitis and, [Gage & Gil- 
lespie] 49 

administration, in diabetics, effect on 
lymphocytes and serum _ inorganic 
phosphorus, [Lazarus & others] 312 

assimilation, adrenalin hyperglycemia 
and, [Somogyi] 233 

in body fluids, spectrophotometric anal- 
ysis of, [Zipf] 486 

changes in electrolyte and water com- 
position and, [Dury] 463 

determination, methods, [Fairbridge & 
others] 129 

diabetic acidosis and, [Tolstoi] 482 

diabetic coma and, [Goldner] 50; 
[Grief & Moro] 224; [Oakley] 474 

diffusion across blood-aqueous barrier, 
insulin and, [Ross] 318 

effect on blood pyruvic acid, [Miller 
& others] 404 

effect on blood sugar level, [Nath & 
Sahu] 474 

effect on induced convulsions, [Vicari 
& others] 483 

effect on plasma citric acid, [Miller & 
others] 404 

—- stress and, [Hinkle & Wolf] 


fermentation, bv bacteria from sheep 
rumen, [Heald] 310 
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formation, [Segaloff & Many] 142 

glycogen synthesis from, [Creasey & 
Gray] 397 

hyperglycemia produced by, effect on 
food intake, [Mayer & Bates] 472 

hypoglycemic coma and, [Oakley] 474 

in blood, effect of diuresis in diabetes 
on, [Hinkle & others] 51 

in liver, fructose and, [Craig & others] 
462, 


metabolism, diabetes and, [Alslev] 459 

in plasma, determination, [Pitesky & 
others] 57 

insulin and, effect on volume distribu- 
tion, [Drury & Wick] 47 

insulin and, reactions, 
Lea] 406 

insulin and, volume of distribution of, 
[Wick & others] 152 

insulin secretion and, [Mackler & 
others] 135 

in tears, [Giardini & Roberts] 49 

in urine, effect of diuresis in diabetes 
on, [Hinkle & others] 51 

level of, effect of drugs on, [Pincus 
& others] 315 

loss, stress diuresis and, [Hinkle & 
others] 51 

lymphatic leukemia and, [Gitman & 
others] 131 

lymphocyte response to, in diabetes, 
[Lazarus & others] 134 

metabolism, effect of diet on, [Han- 
sen & others] 132 

metabolism, by cerebral cortex, elec- 
trical stimulation and, [MclIlwain & 
others] 230 

metabolism, by rat diaphragm muscle, 
[Villee & others] 321 

metabolism, in alloxan diabetes, [Stet- 
ten & Stetten] 145 

metabolism, in _ liver, 
[Bearn & others] 220 

metabolism, in normal and diabetic 
subject, [Miller & others] 404 

metabolism, insulin and, [Drury & 
others] 47 

oxidation, by glucose oxidase, [Keilin 
& Hartree] 402 

oxidation, in alloxan diabetes, [Stetten 
& others] 145 

permeability to erythrocyte, [Yang] 154 

phosphate excretion and, [Lips] 135 

phosphorylation, by human_ placenta, 
to fructose, [Wajzer & Zelnik] 149 

phosphorylation, reactions occuring in 
rat extract during, [Weil-Malherbe 
& Bone] 150 

production, in alloxan diabetes, [Stet- 
ten & others] 145 

protein conversion to, 
Drury] 41 

pyruvate metabolism in Lactobacillus 
arabinosus and, [Nossal] 314 

synthesis, fatty acids in, [Strisower & 
others] 146 

synthesis, kidney and, in eviscerated 
dogs, [Mackler & others] 313 

tolerance, acidosis and, [Mackler & 
others] 229 

tolerance, after intravenous infusion of 
invert sugar, [Weinstein] 152 

— age and, [Scow & Foglia] 


[Schwartz & 


insulin and, 


[Bancroft & 
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tolerance, curve, [Abrahamson] 218 

tolerance test, [editorial] *60 

tolerance, effect of sulfonamides on, 
in experimental diabetes, [Alves] 41 

tolerance, glycosuria and, [Moyer & 
Womack] 138 

tolerance, potassium deficiency and, 
[Fuhrman] 130 

tolerance, pregnancy in diabetes and, 
[Pedersen] 405 

tolerance, rheumatoid arthritis and, 
adrenocortical hormones and, [Bun- 
im & others] .304 

— sex and, [Scow & Foglia] 


tolerance, tests, age and, [Schneeberg 
& Finestone] 318 

tolerance, tests, corticotropin and, [Ber- 
ger] 301 

tolerance, tests, cortisone and, [Bas- 
tenie & Kowalewski] 394 

tolerance, tests, diabetes and, [Bastenie 
& Kowalewski] 394; [Soskin] 143; 
— 822; [Reinberg & others] 


tolerance, tests, evaluation, [Moyer & 
Womack] 138 
tolerance, tests, in alloxan-treated rats, 
glucose-l-phosphate administration 
and, [Keuther] 134 
tolerance, tests, indications, [Duncan 
& Beidleman] 127 
tolerance, tests, insulin and, [Volk & 
Lazarus] 149 
tolerance, tests, insulin and, estimation 
of insulin sensitivity by, [Lazarus & 
Volk] 469 
tolerance, tests, in normal people, 
[Mukherjee & others] 473 
tolerance, tests, intravenous, evalua- 
tion, [Soskin] 143 
tolerance, tests, liver disease and, [Bas- 
tenie & Kowalewski] 394 
tolerance, tests, oral, evaluation, [Sos- 
kin] 143 
tolerance, thyroidectomy and, [Scow 
& Foglia] 142 
uptake, effect of insulin on, in rat 
diaphragm, [Walaas & Walaas] 407 
utilization, effect of concentration in 
— fluid, [Wick & Drury] 
utilization by erythrocyte, [Weller & 
Taylor] 485 .. 
utilization, effect of insulin on, [Groen 
& others] 401 
utilization, in hepatectomized dogs, 
[Mackler & others] 135 
utilization by tissues, [Long] *5 
GLUCOSE OXIDASE, a- and b-glucose 
oxidation and, [Keilin & Hartree] 402 
GLUCOSE-6-PHOSPHATASE, | activity, 
in muscle, [Villee & others] 321 
GLUCOSE-1-PHOSPHATE, tolerance, in 
alloxan-treated rats, [Keuther] 183 
GLUCOSE-6-PHOSPHATE, _ oxidation, 
by enzymes, [Dickens & Glock] 398 
transformation to fructose-6-phosphate, 
by human placenta, [Wajzer & Zel- 
nik] 149 
GLUCURONIC ACID, fermentation, by 
bacteria from sheep rumen, [Heald] 
310 
GLUTAMIC ACID, acidosis and, [Beatty 
& West] 42 


GLUTATHIONE, alloxan reduction and, 

[Tipson & Cretcher] 148 

in blood, deficiency, mechanism, [Gru- 
nert & Phillips] 51 

in blood, determination, [Thompson & 
Watson] 320 

in blood, determination, amperometric 
titration and, [Bidmead & Watson] 
301 

in blood, diabetes and, [Thompson & 
Watson] 320 

in blood, effect of insulin on, [Binkley 
& others] 124 

in blood, effect of protein deficiency 
on, [Edwards & Westerfield] 464 

in blood, effect of stress and adreno- 
corticotrophic hormone on, [Grunert 
& Phillips] 51 

in blood, electrolyte deficiency and, 
[Grunert & others] 50 

in kidney, effect of stress and adreno- 
corticotrophic hormone on, [Grunert 
& Phillips) 51 

in liver, effect of insulin on, [Binkley 
& others] 124 

in liver, effect of protein deficiency 
on, [Edwards & Westerfield] 464 

in liver, effect of stress and adreno- 
corticotrophic hormone on, [Grunert 
& Phillips] 51 

in a alloxan action and, [Bradal] 


in tissue, effect of scurvy on, [Baner- 
jee & others] 300 

metabolism, effect of insulin on, [Bink- 
ley & others] 124 

relation to diabetogenic effect of adren- 
al steroids [Lazarow] *171 

GLYCEMIA: See Hyperglycemia 
GLYCOGEN, breakdown, in the chick- 

en, (Szepsenwol & Michalski] 147 

formation, amino acids and, [Terriere 
& Butts] 147 

in heart, diabetes and, 
Bangle] 230 

in liver: See Liver, glycogen 

in tissue determination, Van der 
Kleij] 234 

intravenous 
[Bloom] 44 

storage disease of heart, [Mowry & 
Bangle] 230 

synthesis, by rat diaphragm muscle, 
[Villee & others] 321 

synthesis, enzymes of adipose tissue 
concerned in, [Creasey & Gray] 397 

synthesis, in adipose tissue, [Engel] 128 

synthesis, insulin and, [Villee & others] 
821 


[Mowry & 


infection of, effects, 


GLYCOGENOLYSIS, inhibition of, al- 
loxan and, [Kepinov] 311 
in the chicken, [Szepsenwol & Michal- 
ski, 147 


GLYCOGENOLYTIC FACTOR, liver 
glycogen and, [Sokal] 480 
GLYCONEOGENESIS, cortisone-in- 


duced, effect of ascorbic acid on, 
[Bacchus & others] 460 
GLYCOLYSIS, anaerobic, in cerebral 
cortex slices, 2, 4-dinitrophenol and, 
[Peiss & others] 231 
inhibition by acidosis 
others] *279 


[Guest and 
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GLYCOSURIA, ACTH in arthritis and, 
[Steinbracker & others] 144 
blood sugar and, correlation in dia- 
betic control, [Fraser] 464 
: cancer of the pancreas and, [Brown 
Bi & others] 396 
cortisone in arthritis and, [Steinbrack- 
er & others] 144 
diabetes and, Priscoline in, [Sasson] 58 
diabetes and, salicylates in, [Bornstein 
& others] 302 
diabetic acidosis and, renal losses of 
water, sodium and chloride, [Nabar- 
ro & others] 474 
effect on cataract development in dia- 
betes, [Anonymous] 460 
glucose tolerance and, [Moyer & 
Womack] 138 
in alcoholic with hepatic insufficiency, 
[Leevy & others] 228 
phosphate excretion and, [Levitan] 53; 
[Levitan & Stead] 134 
phosphate reabsorption and, [Levitan] 
53; [Levitan & Stead] 134 
renal, development of diabetes melli- 
tus from, [Grafe & Hering] 465 
rheumatoid arthritis and, therapy, 
[Bunim & others] 304 
effect of salicylate on, in alloxan-dia- 
betic rat, [Smith & others] 480 
surgery and, [Elman & Weichselbaum] 
308 












































GOITER: See Hyperthyroidism 
GONADECTOMY, alloxan diabetes and, 
[Beach & others] 461 
5 GONADOTROPIN, p-hydroxypropiophe- 
t none and, [Brady & Hedges] 395 
is GOUT, insulin hypoglycemia in therapy 
.F of, [Weitzner] 484 
Paget’s disease and, [Serre & Mirouze] 
479 


GROWTH, diabetes and, [Editorial] 128 

' metabolism and, [Maassen] 313 

4 GROWTH HORMONE, blood sugar 

and, [Editorial] 48; [Maassen] 313 

diabetogenic action, [Engel & others] 
399; [Reid] 57, 316 

diabetogenic action, fetal mortality 
and, [Barns & others] 42 

differentiation from diabetogenic fac- 
tor of pituitary, [Raben & Wester- 

; meyer] 475 

effect in various clinical fields, [Simp- 
son] 407 

effect on pancreatic islets, [Bornstein 
& others] 124 

erythrocyte sedimentation rate and, 
[Campbell & others] 125 

etiology of experimental diabetes and, 
[Young] 154 

experimental diabetes and, [Campbell 
& others] 125 

fatty acid synthesis and, [Gurin] 224 

hyperglycemia and, [Bornstein & 
others] 124 

— and, [Black & others] 












insulin and, in nitrogen balance, [Mil- 
man & others] 54 

insulin resistance and, [Lukens] 135 

pancreatropic effect of, [Maassen] 313 
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H 


HEART, disease, diabetes and, [Kerr & 
others] 402; [Ramirez Pane] 316 
disorders, diabetes and, mortality, 
(Heintzelmann] 467 

failure, plasma potassium level and, 
[Farber & others] 129 

glycogen, diabetes and, [Mowry & 
Bangle] 230 

glycogen, dietary potassium deprivation 
and, [Seifter] 143 

glycogen, histochemical study of, 
[Mowry & Bangle] 230 

glycogen storage disease, [Mowry & 
Bangle] 230 

lesions, alloxan diabetes and, [Mann & 
others] 230 

output, effect of potential vasodilators 
on, [Sayen & others] 406 

rate, effect of acute and chronic fear 
on [Mahl] 470 

rate, in insulin hypoglycemia, effect of 
SKF 501 on, [Meilman & Altschule] 


472 
HELIANTHUS TUBEROSUS L., hy- 
drolytic enzyme system from, action 
on carbohydrates present in tubers, 
[Edelman & Bacon] 127 
HEMOCHROMATOSIS, diabetes and, 
[Marble & Bailey] 136 
HEMOGLOBIN, level, hypoxia and, 
[Stickney & others] 480 
HEMOLYTIC DISEASE, infants and, 
blood sugar level in, [Gerrard] 222 
HEPARIN, arteriosclerosis and, [Graham 
& others) 131 
effect on blood lipids in arteriosclerosis, 
[Graham & others] 131 
effect of diabetes upon [Engelberg & 
others] *425 
effect on metabolism of chylomicra, 
[Swank & Wilmot] 146 
effect on serum lipoproteins, [Jones & 
others] 227 
lipemia and, [Swank & Wilmot] 146 
lipoprotein metabolism and, [Anfinsen 
& others] 393; [Graham & others] 
131 
HEPATECTOMY, experimental, proce- 
dure, [Ranney & desl 57 
HEPATITIS, fructose in blood in, [Wal- 
lenfels] 322 
pancreatitis and, [Rqse] 140 
HEREDITY, diabetes and, [Bartels] 42; 
[Cohen] 126; [Harris] 225; [Thone] 
148; [Watson & Thompson] 150; 
[Thompson & Watson] *268; [Editorial, 
Wilder] *323; [Steinberg & Wilder] 
480 


HEXOFURANOSE, anes gga and, 
hexokinase activation of muscle and, 
Weil-Malherbe & Bone] 151 


HEXOKINASE, activity, erythrocyte fac- 
tor and, [Weil-Malherbe & Bone] 151 
activity, tissue homogenates and, glu- 

cose utilization and, [Long] 229 
effect on glycogen synthesis from adi- 
pose tissue, [Creasey & Gray] 397 

insulin and, [Villee & others] 321 

transfer, in control of pyruvate oxida- 
tion in heart preparation, [Rabino- 
vitz & others] 140 

Michaelis constant of, [Weil-Malherbe 
& Bone] 150 


HEXOPYRANOSE, hexofuranose and, 
hexokinase activation of muscle and, 
[Weil-Malherbe & Bone] 151 

HGF, dermal reactions to insulin and, 
[Grieve & others] 310; [Paley] 315 
in insulin, determination, [Rowlinson] 

318 
in pancrease, Rodriguez-Candela] 317 

HIMSWORTH GLUCOSE-INSULIN 
TOLERANCE TEST, estimation, of 
insulin sensitivity by, [Lazarus & Volk] 

9 


HORMONES, carbohydrate metabolism 
and, [Hackedorn] 131 
cholesterol synthesis and, [Gurin] 224 
diabetic pregnancy and, [Fouracre 
Barns & Morgans] 399 
fatty acid synthesis and, [Gurin] 224 
growth See Growth hormone 
imbalance, diabetes and, [Barach] 300 
HOUSSAY PHENOMENON, in man 
[Williams] *37 
in man [correspondence, D. Hurwitz] 
*331 


HYDERGINE, effect on blood sugar level 
in insulin-treated, alloxan-diabetic rats, 
[Shepherd & Buchanan] 479 

HYDROGEN SULFIDE, alloxan reduc- 
tion and, [Tipson & Cretcher] 148 

p-HYDROXYPROPIOPHENONE, effect 
in exophthalmic goiter associated with 

diabetes, [Brady & Hedges] 395 
effect on insulin requirements in dia- 
betes, [Brady & Hedges] 396 
8-HYDROXYQUINOLINE, diabetogenic 
action, [Root & Chen] 478 

HYPERADRENALISM, hyperthyroidism 
and, [Dailey & Benson] 305 

HYPERCHOLATEMIA, hypercholes- 
teremia and, in various conditions, 
[Friedman & others] 400 

HYPERCHOLESTEREMIA, [McMahon 
& others] 137 
bile acid accumulation after biliary 

obstruction and, [Friedman & Byers] 
400 


hypercholatemia and, in various condi- 
tions, [Friedman & others] 400 

pathogenesis, [Friedman & others] 400 

HYPERGLYCEMIA, acute pancreatitis 

diagnosis and, [Tseng & others] 148 

brittle diabetes and, [Schwab] 142 

cancer of the pancreas and, [Brown & 
others] 396 

in coronary thrombosis [Ellenberg & 
others] *16 

in depancreatized dogs, [Weigen & 
others] 484 

diabetic retinitis and, [Dana & others] 
305 


differential diagnosis, [Hamwi -& von 
Haam] 132 

epinephrine induced, effect of adre- 
nergic blocking drugs, [Komrad & 
Loew] 228 

epinephrine induced, peripheral glucose 
assimilation and, [Somogyi] 233 

epinephrine-induced, suppression of 
[Harvey & others] 466 

ether, effect of morphine and pentobar- 
bital on, [Watts] 235 

experimental, etiology, [Kadota & 
Midorikawa] 311 

growth hormone and, [Bornstein & 
others] 124 
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in alcoholic with hepatic insufficiency, 
[Leevy & others] 228 

in rheumatoid arthritis, adrenocortical 
hormones and, [Bunim & others] 
304 


insulin and, effect on development of 
cataracts in diabetes, [Anonymous] 
460 


insulin production and, [Lukens] 135 

kidneys and, [Cohn & others] 46 

phosphate excretion and, [Levitan] 53; 
[Levitan & Stead] 134 

phosphate reabsorption and, [Levitan] 
53; [Levitan & Stead] 134 

relationship to pathological physiology 
of diabetes, [Forsyth & others] 49 

retinal aneurysms in diabetes and, 
(Dana & others] 462 

sedimentation rate and, [Campbell & 
others] 125 

synergistic action of several substances 
on, [Stutinsky] 481 

vascular complications and, [Forsyth & 
others] 49 

veratrin sulfate and, [Collazo] 126 


HYPERGLYCEMIC FACTOR, in urine, 
psychotics and, [Walker & Mayer- 
Cross] 150 
in urine of schizophrenics, methods of 

Sn. [Morgan & Pilgrim] 
473 


HYPERGLYCEMIC-GLYCOGENOLY- 
TIC factor: See HGF 


HYPERINSULINISM: See also Hypogly- 
cemia 
Hyperinsulinism, [Wilder] *184 
brain phospholipid and, [McGhee & 
others] 54 
islet-cell adenoma and, [Whipple] 408 
— arthritis and, Fa a 
8 


therapy, [Black & others] 302 


HYPERLACTACIDEMIA: See Lactic 
acid, in blood 
HYPERLIPEMIA, diabetic, lipemia re- 
tinalis in, [Manning & others] 136 
HYPERPOTASSEMIA, etiology and 
symptoms, [Stephens] 480 
veratrin sulfate and, [Collazo] 126 
HYPERTENSION: See Blood pressure, 


hig 
HYPERTHYROIDISM, anoxic anoxia 
and, [Bollman & others] 395 
diabetes and, effect of p-hydroxypro- 
piophenone on, [Brady & Hedges] 
395 


diabetes and, effect of propylthiouracil 
on, [de Castro & Teixeira] 397 

diabetes and, effect of testosterone 
propionate on metabolism in, [Kin- 
sell & others] 227 

pregnancy and, [Dailey & Benson] 305 

diabetes and, therapy, [Bowen & Lenz- 
ner] 125 

hypercholesteremia and, [McMahon & 
others] 137 

HYPOGLYCEMIA [Wilder] *183 

adrenal cortex response to insulin and, 
[Vogt] 149 

alloxan, intrasplenic adrenal transplants 
and, [Bernstein & Enoch] 124 

alloxan, liver in production of, [Kepin- 
ov] 311 

anoxic anoxia and, [Bollman & others] 
395 
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brittle diabetes and, [Schwab] 142 

coma, glucose in, [Oakley] 474 

coma, insulin and, [Kay & Thorley] 227 

coma, insulin shock therapy and, 
[Thorley & Kay] 148 

coma, irreversible, [Fazekas & others] 
13 


cortisone and, [Schilier & others] 232 

diabetes and, free diet in prophylaxis 
of, [Uhry & others] 407 

diabetes and, tetraethylammonium in, 
[Collazo] 126 

diagnosis, [Landmann] 402 

experimental, centaurea and, [Beltran 
Bigorra & others] 301 

experimental, etiology, [Kadota & Mi- 
dorikawa] 311 

functional, diagnosis, (Groen & others] 
401 

effect of insulin and relation to eosin- 
ophil response, [Volk & others] 483 

insulin-induced, [Kersley & others] 52 

islands of Langerhans, adenoma and, 
therapy, [Brown & others] 462 

islets of Langerhans tumors and, [Gad- 
dy & others] 309; [McMillan & 
Scheibe] 137 

manifestations, [Occhino] 55 

provoked, [Ziviani] 408 

rheumatoid arthritis and, [Kersley & 
others] 52 

Simmond’s disease and, [Robertson & 
Kirkpatrick] 317 

spontaneous, [Ziviani] 408 

spontaneous, diagnosis, 
Schrock] 225 

spontaneous, in insulin hypoglycemia 
therapy, [Kersley & others] 53 

spontaneous, insulin test and, [Hard- 
wig & Schrock] 225 

spontaneous, surgery and, [Greif & 
Moro] 50 

“stress,” eosinopenia and, [Pfeiffer & 
others] 315 


HYPOINSULINSM, etiology, [Banerjee] 
461 


[Hardwig & 


HYPOPHYSECTOMY, effect on Islets of 
Langerhans [Bryans and others] *358 
HYPOPOTASSEMIA, diabetic coma and, 

[Perry & Rosenbaum] 139; [Perry] 475 
etiology and symptoms, [Stephens] 480 
HYPOTHYROIDISM, anoxic anoxia and, 
[Bollman & others] 395 
hypercholesteremia and, [McMahon & 
others] 137 
hypercholesteremia and _hyperchola- 
temia in, [Friedman & others] 400 
HYPOXIA, blood sugar and hemoglobin 
levels in, [Stickney & others] 480 


I 


IDITOL, metabolism, [Blakley] 43 


INDUSTRY, diabetic in, [Blotner & 
Marble] 124 
INFANTS, of diabetics, care, [Grier & 
Newcomb] 131 
of diabetics, similarity between hemo- 
lytic disease of newborn and, [Ger- 
rard] 222 
serum lipoprotein value in, [Kempe & 
others] 227 
INFECTIONS, gas, in diabetes, [Spring 
& Kahn] 143 


INOSITOL, acidosis and, [Beatty & 
West] 42 

INSULIN, action, [Levine] 228; [Best] 
*264 


action, duration, [Gerritzen] 309; [Gor- 
nall] 309 

action, effect of ammonium chloride 
acidosis on, [Mackler & others] 54 

action, effect of zinc on, [Hallas-Moller 
‘& others] 465 

action, on acid soluble phosphorus 
compounds in the blood, [Kvammel] 
228 

action, mechanism, 
Marsh] 466 

administration, loss during injection, 
[Horne] 225, 226; [Luntz] 1385, 229 

administration, oral, [Mohnike] 230 

administration, percutaneous, [Bresgen 
& Heinlein] 45 

administration, 
Heinlein] 45; 
chelli] 396 

administration, timing of injections, 
[Annotations] 393 

administration, with hyalurondase, 
[Bresgen & Heinlein] 45 

adulteration, [Wiele & others] 153 

allergy: See Insulin, resistance 

assay, [Young & Stewart] 485 

assay, by fibril formation and precipi- 
tation, [Foster & others] 308 

— Memorial Lecture on [Best] 
25 


blood sugar and, 
and, [Levine] 229 

blood sugar control and, [Long] 403 

bound, in tissue, action, [Stadie & 
others] 407 

bovine, chemistry, [Udenfried & Vel- 
ick] 149 

carbohydrate metabolism and, [Hacke- 


[Haugaard & 


rectal, [Bresgen & 
[Buttarni & Baron- 


cell permeability 


dorn] 131 
chemistry, [Sanger] 58; [Sanger & 
Tuppy!] 141; [Best] *264; [Farr] 


308; [Gutfreund] 310; [Low] 470 

action of chymotrypsin on, [Phillips] 
140; [Stephen] 144 

coma, effect on uropepsin excretion, 
[Jacobs & others] 468 

coma, islet-cell tumor of pancreas and 
[Webster & Blades] 322 

combination with rat diaphragm, ef- 
fect of insulin-resistant serum on, 
[March & Haugaard] 404 

combined, effect on metabolism of lac- 
tating mammary glands, [Hills & 
Stadie] 467 

comparison of pig insulin and cattle 
insulin, [Lens & Evertzen] 312 

complications in use of, [Scoville] 318 

“core”, analysis of, [Stephen] 144 


crystalline, digests of, action, [Phillips] 
405 


crystalline, with NPH Insulin, [Steph- 
ens & others] 144 

dermal reactions to [Paley & Tun- 
bridge] *22 

diabetes and, [Arduino] 393; [Green- 
lee] 50; [Mohnike] 230; [Pennock] 
56; [Queries and Minor Notes] 405 


diabetes and, acidosis, [Tolstoi] 482 
diabetes and, coma, [Tolstoi] 482 
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diabetes and, effect of testosterone 
propionate on, [Zimmerman 
others] 235 

diabetes and, in infants, [Brodribb & 
others] 396 

diabetes and, in outpatient clinic, 
{[Megevand] 404 

diabetes and, oxygen consumption in, 
[Horstmann] 226 

diabetes and, pregnancy, [Pedersen] 
405 

diabetes and, severe, [Lobo Onell] 402 

diabetic acidosis and, [Nabarro & 
others] 473 

diabetic coma and, [Goldner] 50 

digest, activity of, [Phillips] 405 

dosage, determination, [Marshall] 404 

dosage, in diabetes complicated by 
hyperthyroid ism, effect of propyl- 
tniouracil on, [de Castro & Teixeira] 


duck embryo development and, [Lan- 
dauer] 228 

effects of acidosis on action of [Guest 
and others] *276 

effect on blood-aqueous barrier pene- 
tration by glucose, [Ross] 318 

effect on blood cocarboxylase level in 
diabetes, [Siliprandi & Navazio] 479 

effect on cell membranes, [Levine] 229 

effect on cell permeability to sorbital, 
[Wick & Drury] 152 

effect of chymotrypsin action on, 
[Phillips] 56 

effect on cocarboxylase formation from 
thiamine in diabetic rat, [Siliprandi 
& Siliprandi] 319 

effect on eosinopena in normals and 
diabetics, [Pfeiffer & others] 315 

effect on eosinophil count and relation 
to hypoglycemia response, [Volk & 
others] 483 

effect on fructose metabolism in dia- 
betics, [Miller & others] 404 

effect on glucose distribution volume, 
[Drury & Wick] 47 

effect on glucose metabolism in dia- 
betics, [Miller & others] 404 

effect on glucose utilization of rat dia- 
phragm, [Groen & others] 401 

effect on metabolism of adipose tissue, 
[Haugaard & Marsh] 466 

effect on phosphate uptake by erythro- 
cytes from diabetics, [Gourley] 465 

effect on rat diaphragm under anaero- 
_ conditions, [Walaas & Walaas] 
40 

ergot alkaloids and, effect on blood 
sugar level in alloxan-diabetic rats, 
[Shepherd & Buchanan] 479 

fat synthesis by mammary gland and, 
[Balmain & Folley] 219 

fatty acid synthesis and, [Gurin] 224 

glucose and effect of volume of distri- 
bution of glucose, [Wick & others] 

glucose and, reactions, [Schwartz & 
Lea] 406 

glucose and, tolerance test, in diabetic 
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glucose permeability in erythrocytes 
and, [Yang] 154 

glucose utilization and, [Ingle & 
others] 226 

glycogen in liver and, [Vallance-Owen] 
321 


glycogen synthesis and, [Engel] 128; 
[Villee & others] 321 

growth hormone and, in nitrogen bal- 
ance, [Milman & others] 54 

HGF in, determination, [Rowlinson] 
318 

hyperinsulinism [Best] *262 

hypoglycemia, cardiovascular manifes- 
tations of, effect of SKF 501 on, 
[Meilman & Altschule] 472 

hyperglycemia and, cataracts in dia- 
betes and, [Anonymous] 460 

hypoglycemia, coma and, [Kay & 
Thorley] 227 

hypoglycemia, effect on fetal rats and 
mice, [Hicks] 467 

hypoglycemia, effect on food intake, 
(Mayer & Bates] 472 

hypoglycemia, eosinophilia and, [Law- 
rence] 469 

ear, experimental, [Hicks] 
46 


hypoglycemia, fatal, in panhypopitui- 
tarism, [Horstmann] 226 

hypoglycemia induced by [Wilder] 
*183 


hypoglycemia, in therapy of gout, 
[Weitzner] 484 

hypoglycemia, prophylaxis with gam- 
ma globulin from insulin-resistant 
ee. [De Filippis & Iannoccone] 

3 

hypoglycemic effect of, [Benjamin] 
220; [Eroz & others] 308 

inactivation, [Marsh & Haugaard] 404 

in fatty metamorphosis of the liver 
associated with pancreatic calcifica- 
tion, [Sharp & others] 406 

inhibition of acetoacetate-induced 
changes, in blood lactic and bloo 
_— ic acids, [Nath & Chakrabarti] 

in plasma, diabetes and, [Bornstein & 
Lawrence] 302; [Editorial] 306, 307 

in serum, determination, [Groen & 
others] 401 

insuloma [Best] *262 

in islands of Langerhans [Best] *259 

islands of Langerhans growth and, 
[Evans & Haist] 129 

lactate metabolism and, in diabetic 
liver, [Feltz & others] 130 

light scattering studies on, [Tietze & 
Neurath] 482 

lymphatic leukemia and, [Gitman & 
others] 131 

lymphocyte response to, in diabetes, 
[Lazarus & others] 134 

mixtures, [Arduino] 393; [Feiler] 222; 
[Gerritzen] 309; [Iturbe Zabaleta & 
others] 311; [Megevand] 404; [Sugar 
& Alpert] 146; [Van Buchem & Nie- 
veen] 482 

mixtures, in infants and_ children, 


modifications, Globin Insulin, [Dun- 
can] 306; [Gerritzen] 309; [Van 
Buchem & Nieveen] 482 

modifications, Globin Zinc Insulin, 
[Foster & others] 308; [Sugar & Al- 
pert] 146 

modifications, Globin Zinc Insulin, 
[British Insulin Manufacturers’ Bio- 
logical Sub-Committee and the 
Dept. of Biological Standards, Na- 
tional Institute for Medical Re- 
search] 462 

modifications, Insulin-Novo, [Stepant- 
schitz & Kresbach] 144 

modifications, Insulin Retardol, [Van 
Buchem & Nieveen] 482 

modifications, Iso-Insulin Novo, [Ger- 
ritzen] 309 

modifications, NpH Insulin, [Arduino] 
393; [Arduino & Vieira da Silva] 
218; [Cardonnet & Staffieri] 304; 
[Duncan] 306; [Iturbe Zabaleta & 
others] 311; [Jauregui] 311; [Lobo 
Onell] 402; [Megevand] 404; [Mur- 
dock] 139; [Osio] 314; [Queries and 
Minor Notes] 405; [Richer] 58; [Sal- 
dun de Rodriguez] 318; [Shuman & 
Francis] 59; [Stephens & others] 
144; [Sugar & Alpert] 146; [Sween- 
ey] 147; [Peck & others] *290 

modifications, NPH 50, [Chanis] 304; 
— 809; [Groff & Skelton] 


modifications, Protamine Zinc Insulin, 
[Arduino] 393; [Arduino & Vieira da 
Silva] 218; [Brady & Hedges] 396; 
[Foster & others] 308; [Gerritzen] 
309; [Iturbe Zabaleta & others] 311; 
[Jauregui] 311; [Lobo Onell] 402; 
[Megevand] 404; [Richer] 58; [Sal- 
dun de Rodriguez] 318; [Sugar & 
Alpert] 146; [Van Buchem & Nie- 
veen] 482 

molecular weight, [Gutfreund] 310 

molecular weight, determination, 
[Tietze & Neurath] 482 

et delayed acting, [Bischoff] 


in pancreas [Wrenshall & others] *87 
in pancreas [editorial, Best] *155; 
*259 


peptides of, from enzyme hydrolysis, 
structure, [Sanger & Tuppy] 58 

phenylalanyl chains of, [Sanger & 
Tuppy! 141 

plasma potassium and, [Drury] 127; 
[Farber & others] 129 

polyvinylpyrrolidone complex and, 
[Farr] 308 

preparations, [Knowles & Kristal] 53 

preparations, assay, [Pruner] 316 

pyruvate metabolism and, [Villee & 
others] 321 

reactions, dermal, [Grieve & others] 
310; [Paley] 315 

requirements, effect of p-hydroxy- 
propiophenone on, [Brady 
Hedges] 396 

requirements, effect of stress on, [An- 








diagnosis, [Volk & Lazarus] 149 [Montagna] 230; [Staffieri & Car- notations] 459 ; 1 

glucose and, tolerance test, lympho- donnet] 319 requirements, in alloxan diabetes after y 

cyte count and, [Volk & Lazarus] modifications, [Hallas-Moller & others] pancreatectomy, [Rodriguez-Can- ] 

i 321 466 dela] 317 1 

; glucose metabolism and, [Drury & modifications, Di-Insulin, [Megevand] requirements, in diabetes with renal 6 

F others] 47; [Villee & others] 321 404; [Van Buchem & Nieveen] 482 isease, [Zubrod & others] 235 pM 
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requirements, in pancreatic diabetes, 
effect of radioiodine thyroidectomy 
on, [Neal & others] 231 

resistance, [Jarlov] 133; [Blandi] 302; 
[Grieve & others] 310; [Crampton 
& Davis] *201 

resistance, allergy to [Paley & Tun- 
bridge] *22 

resistance, anti-insulin factor and, 
[Bornstein & Trewhella] 44 

resistance, diabetic coma in children 
and, [Root & others] 140 

resistance, etiology, [De Filippis & 
Iannoccone] 463; [Dolger] 463 

resistance, growth hormones and, 
[Lukens] 135 

resistance, in diabetic ketosis, [Stow- 
ers] 145 

resistance, therapy, [Blandi] 302; [Dol- 
ger] 463 

response, prediction, ([Feinblatt & 
Ferguson] 48 

secretion, __ brittle 
[Schwab] 142 

secretion, in scorbutic guinea pigs, 
[Banerjee & others] 300 

sensitivity, diabetes and, [Herold] 310 

sensitivity, glucose-insulin tolerance 
test and, [Lazarus & Volk] 469 

in serum, bioassay using rat dia- 
phragm, [Perlmutter & others] 475 

serum phosphate response to, [Schnee- 
berg] 232 

shock, electrocardiographic abnormali- 
ties in, potassium chloride and, 
[Kraft & others] 133 

shock, therapeutic use of, blood sugar 
level during, [Perkoff & Tyler] 56 

shock, therapeutic use of, hypergly- 
a coma and, [Thorley & Kay] 
1 


diabetes and, 


shock, therapeutic use of, tolerance 
tests and, [Perkoff & Tyler] 56 

source of [Best] *258 

splanchnic blood flow and, [Bearn & 
others] 220 

substitutes, Cacalla Composita, [Med- 
ical Forum (Chicago)] 54 

synergism with various substances, 
glycemia and, [Stutinsky] 481 

= — continuity and, [Hollander] 


thiamine phosphorylation and, _ [Sili- 
prandi & Navazio] 479 

tolerance, tests, in insulin shock ther- 
apy for psychoses, [Perkoff & Tyler] 


tolerance, tests, lymphocyte count and, 
[Volk & Lazarus] 321 

tuberculosis in diabetes and, [Monte- 
nero & Ettore] 55; [Vieth] 483 

types, [Palmer] 55 

— diabetes and, [Arduino] 

unmodified, diabetes and, in outpa- 
tient clinic, [Megevand] 404 

unmodified, in diabetic surgery, [Coch- 
rane & Gross] 125 

utilization of carbohydrate [Long] *6 

zinc and, severe diabetes and, [Hal- 

las-Moller & others] 466 


INSULIN-NOVO, arthritis and, effect 


on blood sugar behavior, [Stepant- 
schitz & Kresbach] 144 
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INSURANCE, diabetes and, [Blotner & 
Marble] 124, for diabetics [Montgom- 
ery] *117 
INTERCAPILLARY GLOMERULOHY- 
ALINOSIS, diabetes and, [Azerad & 
others] 219, 394 
INTERCAPILLARY GLOMERULONE- 
PHROSIS, diabetes and, [Editorial] 
128 
INTERCAPILLARY GLOMERULO- 
SCLEROSIS, atheroma of renal arter- 
ies in, [Hall] 401 
diabetes and, [Azerad & others] 219, 
894; [Editorial] 307; [Recht] 316; 
[Root] 317; [Yener] 154; [Zubrod & 
others] 235 

diabetic nephropathy, [Clarke] 305; 
{Wilson & others] 153 

INTERNATIONAL DIABETES FED- 
ERATION, first congress of *166, 
*339, *254 
report on first congress of *418; [Edi- 
- torial, London] 463 

INTESTINES, effect of pancreatectomy 
on, —— & others] 484 
glucose absorption from, glycemic lev- 

el and, [Lourau & Lartigue] 229 
glucose absorption, in pure strain 

mice, [Fenton & others] 464 
motility, anoxia and, [Liere & others] 


phospholipid synthesis in, experimen- 
tal diabetes and, [Zilversmith & Di- 
Luzio] 322 
IODINE, radioactive, thyroidectomy, 
pancreatic diabetes wk [Neal & 
others] 231 
IRON, in urine, dithizone diabetes and, 
[Wolff & others] 235 
ISLANDS OF LANGERHANS: See 
Pancreas, islands of Langerhans 
ISO-INSULIN NOVO, action, duration, 
[Gerritzen] 309 
5-ISOPROPYLIDENE-2, 4-dithiohydan- 
toine, development of experimental 
diabetes and, [Martinez] 471 
4-dithiohydantoine, thyroidectomy 
and, effect on sulfhydryl content in 
tissues, [Martinez] 471 


J 


JAUNDICE, recurrent, in chronic re- 
lapsing pancreatitis, [Selesnick] 479 


K 


KERATITIS, neuroparalytic, Priscoline 
in, [Stern] 407 

KETOACIDOSIS, alloxan diabetes and, 
tissue electrolytes in, [Knowles & 
Guest] 468 

a-KETO ACIDS, formation, a-amino 
acids and, [Johnson & others] 133 

y-KETOGLUTARIC ACID, acidosis 
and, [Beatty & West] 42 

KETONE BODIES, in blood, effect of 
condensation product of glucose and 

ee on, [Nath & Sahu] 


* oe stress and, [Hinkle & Wolf] 

3 

in urine, coma and, [Fuller] 49 

in urine, acidosis and, [Beatty & West] 
42 





in urine, hyperthyroidism and, [Dailey 
& Benson] 305 
in urine, surgery and, [Elman & Weich- 
selbaum] 308 
production, experimental, effect of sor- 
bitol and iditol on, [Blakley] 43 
KETONEMIA: See Ketone bodies, in 
blood 
KETONES, concentration, effect of 
stress in diabetes on, [Annotations] 459 
metabolism, in diabetes and _ thyro- 
toxicosis, testosterone proprionate 
and, [Kinsell & others] 227 
role in diabetic coma [Fisher] *108 
KETONURIA: See Ketone bodies, in 
urine 
KETOSIS: See Acidosis; Diabetes, aci- 
dosis; Diabetes, coma 
KIDNEYS, alloxan diabetes and, [Ar- 
teta] 460 
blood sugar and, [Cohn & others] 46 
blood vessels, atheroma of, in Kim- 
melstiel-Wilson’s syndrome, [Hall] 
401 


diseases, diabetes and, [Clarke] 305; 
[Editorial] 47, 128; [Kerr & others] 
402; [Root] 317; [Zubrod & others] 
235 


diseases, diabetes and, choline in, 
[Engelson] 399 

diseases, diabetes and, differential 
diagnosis, [Root & others] 140 

diseases, diabetes and mortality, 
{Heintzelmann] 467 

diseases, plasma potassium level and, 
[Farber & others] 129 

effect of alloxan on, [Test & others] 
148 

glomerular lesions, alloxan and, [Test 
& others] 148 

gluconeogenesis, hyperglycemia and, 
[Cohn & others] 46 

glucose excretion by, mechanism, 
[Govaerts] 465 

glucose synthesis and, in eviscerated 
dogs, [Mackler & others] 313 

glyconeogenesis, evisceration and, 
{[Saugman] 232 

inhibitory effect, alloxan diabetes and, 
[De Oya & others] 46 

lesions, alloxan diabetes and, [Mann 
& others] 230 

phospholipid synthesis in, experimental 
diabetes es [Zilversmit & DiLuzio] 
322 

sucaryl sodium in, [Taylor & others] 
320 


KIMMELSTIEL - WILSON  SYN- 
DROME: See Intercapillary glome- 
rulosclerosis 

KOMB INSULIN, diabetes and, [Feiler] 

KWASHIORKOR, pancreatic enzyme 
concentration of duodenal contents in, 
[Thompson & Trowell] 481 
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L 08146, effect as potential vasodilater, 
[Sayen & others] 406 

LABORATORY TESTS, diagnosis and 
management of diabetes [Lukens] *12 
evaluation of self-testing methods for 
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diabetes in [Getting & others] *194 
glucose tolerance [Lukens] *13 
LACTATE, accumulation, rat diaphragm 
muscle and, [Villee & others] 321 
in blood [Hills & others] *351 
in blood, sodium acetoacetate-induced 
changes in, effect of insulin and 
— on, [Nath & Chakrabarti] 


in fatty acid synthesis in diabetic liver, 
effect of fructose on, [Baker & 
others] 461 
metabolism, in diabetic liver, insulin 
and, [Felts & others] 130 
LACTIC ACID, curves, effect of galac- 
tose and glucose administration on, 
[Alslev] 459 
formation, by cerebral cortex, electri- 
cal stimulation and, [MclIlwain & 
others] 230 
formation, effect of insulin on, in rat 
diaphragm, [Walaas & Walaas] 407 
in blood, effect of tetraethyl-ammoni- 
um on, [Collazo] 126 
in blood, glucose tolerance test and, 
in diagnosis of diabetes and Cush- 
ing’s syndrome, [Wilder] 322 
in blood, veratrin sulfate and, [Col- 
lazo] 126 
output in diabetic ketosis, [Craig & 
others] 462 
LACTOFLAVIN: See Riboflavin 
LACTOSE, _ determination, methods, 
[Fairbridge & others] 129 
synthesis, in mammary gland, effect of 
insulin on, [Hills & Stadie] 467 
LANGERHANS, Paul, biographical note 
[Barach] *411 
LECITHIN, effect on formation of hy- 
percholesteremia after biliary obstruc- 
tion, [Friedman & Byers] 400 
LESIONS. dental, diabetes and, [Rou- 
ques] 58 
LEUKEMIA, lymphatic, insulin and, 
{Gitman & others] 131 
LEUKOCYTOSIS, acute pancreatitis di- 
agnosis and, [Tseng & others] 148 
LEVULOSE, effect on _ carbohydrate 
metabolism, in diabetes, obesitv and 
liver parenchyma damage, [Stuhlfauth 
& Prosiegel] 320 
LIPASE, in blood, pancreatitis and, 
[Lopes de Almeida & Grossman] 403; 
[Machado] 404 
in duodenal contents of kwashiorkor 
patients. [Thompson & Trowell] 481 
in pancreas. effect of x-ray radiation 
on, [Rauch & Stenstrom] 406 
in serum, cancer of the pancreas and, 
[Brown & others; 396 
in serum. experimental hemorrhagic 
= and, [Persky & others] 


LIPEMIA RETINALIS, diabetes and, 
a lipids in, [Manning & others] 
LIPIDS, absorption, mechanism, [Er- 
mala & others] 129 
devosition. arteriosclerosis and [Wi- 
lens] 153 
in blood. arteriosclerosis and, [Barr & 
others] 123 
in blood, arteriosclerosis and, effect of 
heparin, [Graham & others] 131 
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in blood, effect of low-fat diet in mul- 
— sclerosis on, [Wilmot & Swank] 
23 

in glomerulosclerosis [Engelberg & 
others] *425 

in serum, in diabetic lipemia retinalis, 
[Manning & others] 136 

in serum, thyroidectomy by radioio- 
dine and, [Neal & others] 231 

metabolism, in arteriosclerosis, [Kell- 


ner] 402 
LIPOGENESIS: See Fatty acids, syn- 
thesis 
LIPOMICRONEMIA, etiology, [Ermala 
& others] 129 
LIPOPROTEINS, arteriosclerosis and, 
[Barr & others] 123 
cholesterol and atherosclerosis in dia- 
betes [Barach & Lowy] *441 
in diabetic glomerulosclerosis [Engel- 
berg & others] *425 
metabolism, heparin and, [Graham & 
others] 131 
in serum, arteriosclerosis and, [Jones 
& others] 227 
serum and cholesterol in normal and 
young patients with diabetes [Keid- 
ing & others] *434 
in serum, juvenile diabetes and, [Carr 
& others] 304 
in serum, of infants and_ children, 
[Kempe & others] 227 
metabolism, role of heparin in [Anfin- 
sen & others] 393 
LIPOTROPIC SUBSTANCES, in pan- 
creas, [Haanes & Gyorgy] 51; [Rhoads 
& others] 58 
LITHIASIS, pancreatic, fatty metamor- 
phosis of liver and, [Sharp & others] 
406 
LIVER, adrenal cortex and, in ———y- 
drate metabolism, [Bernstein & Enoch] 
124 


24 
alloxan hypoglycemia and, [Kepinov] 
311 


biopsy, in detection of fatty metamor- 
phosis of liver in pancreatic calcifi- 
cation, [Sharp & others] 406 

cholesterol, synthesis, [Byers & Fried- 
man] 397 

cirrhosis, complication of chronic re- 
lapsing pancreatitis with recurrent 
jaundice, [Selesnick] 479 

cirrhosis, fructose in blood in, [Wal- 
lenfels] 322 

diseases, glucose tolerance tests in, 
[Bastenie & Kowalewski] 394; [Sos- 
kin] 143 

dysfunction, diabetes and, [Lazarus & 
others] 312 

fatty, experimental, prevention, [Boss- 
hardt & others] 44 

fattv. ligation of pancreatic ducts and, 
[Clowes & Macpherson] 46 

fatty, pancreatic calcification and, 
[Sharp & others] 406 

fatty, prophylaxis with panain and 
ficin. in insulin-treated, depancrea- 
tized dogs, [Feinberg & others] 464 

fructose metabolism in, diabetes and, 
[Craig & others] 462 

glucose, output, insulin and, [Bearn & 
others] 220 

glucose. production in diabetes, [Bearn 
& others] 124 


glycogen, body temperature and, [Eroz 
& others] 308 

glycogen, diabetic coma and, [Val- 
lance-Owen] 321 

glycogen, diabetic ketosis and, [Val- 
lance-Owen] 321 

glycogen, effect of a glycogenolytic 
factor on, [Sokal] 480 

glycogen, effect of ischemic shock on 

phosphorylysis of, [Cordier & others] 

397 

glycogen, hyperthyroidism and, [Dailey 
& Benson] 305 

glycogen, insulin and, [Vallance-Owen] 
321 

glycogen, in the chicken, [Szepsenwol 
& Michalski] 147 

glycogen, potassium deficiency and, 
{[Fuhrman] 130 

glycogen, effect of salicylate on, in 
alloxan-diabetic rat, [Smith & others] 
480 

glycogenolysis, alloxan and, [Kepinov] 
311 


iditol oxidation in, [Blakley] 43 

insulin sensitivity and, in diabetes, 
[Bearn & others] 124 

nitrogen content in, alloxan diabetic 
rat and, [Wollman & Scow] 154 

nucleoproteins, effect of alloxan on, 
[Diermeier & others] 126 

phospholipid synthesis and, [Ranney 
& others] 57 

phospholipid synthesis in, experimental 
diabetes ate [Zilversmit & DiLuzio] 
322 

sorbitol oxidation in, [Blakley] 43 

sucaryl sodium in, [Taylor & others] 
320 

tissue, hexokinase activity of, [Long] 


uric acid metabolism in, alloxan for- 
mation and, [Grunert & Phillips] 


131 
LIVER EXTRACTS, diabetic neuro- 
pathy and, [Rabinowitch] 316 
from pregnant mammalian liver, dia- 
betic neuropathy and, [Collens & 
others] 305 
LUPUS ERYTHEMATOSUS, cortisone 
in, [Newman & Feldman] 55 
LYMPHOCYTES, count, after glucose 
administration in diabetics, [Lazarus 
& others] 312 
glucose and, [Gitman & others] 131 
insulin and, [Gitman & others] 131 
level, insulin tolerance and insulin glu- 
cose tolerance tests and, [Volk & 
Lazarus] 321 
response to glucose and insulin in dia- 
betes, [Lazarus & others] 134 


M 


MAGNESIUM, in serum, in diabetic 
coma, [Martin & others] 471 
in serum, potassium in serum and, 
[Martin & others] 471 
metabolism, [Martin & others] 471 
metabolism, in diabetic acidosis, [Na- 
barro & others] 474 
MALIC ACID, acidosis and, [Beatty & 
West] 42 
MALONIC ACID, acidosis and, [Beatty 
& West] 42 
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inhibitory action of, [Shideman & 
Rene] 59 
MAMMARY GLAND, lactating, metab- 
olism, effect of combined insulin on, 
[Hills & Stadie] 467 
MANGANOUS CHLORIDE, pyruvate 
metabolism in Lactobacillus arabino- 
sus and, [Nossal] 314 
MARRIAGE, diabetes and, [Thone] 148 
4- MERCAPTO - 2- METHYLQUINAZ- 
OLINE, development of experimental 
diabetes and, [Martinez] 471 
thyroidectomy and, effect on sulfhy- 
dry content in tissues, [Martinez] 


471 
MESO-OXALIC ACID, salts of, effect 
on alloxan diabetes, [Kobayashi & 
others] 468 
METABOLISM, biological antagonism 
feditorial, Murphy] #236 
effect of anti-tubercular compounds on, 
[Vieth] 483 
effect of drugs on, in rheumatoid ar- 
thritis, [Luft & Sjogren] 313 
“—, of insulin on, [Stadie & others] 
40 
enzyme activity and, in alloxan dia- 
betes, [Copenhaver & others] 305 
evaluation in diabetes, [Otto] 314 
foodstuffs, interrelationship, [Peters] 
139 
growth and, [Maassen] 313 
rate, in diabetic acidosis, 
Kleinerman] 399 
METHIONINE, administration, rectal, 
in diabetes, [Buttarni & Baronchelli] 
96 
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1 - METHYL - BISDEHYDRO-DOISYN- 


[Fisher & 


OLIC ACID, diabetes and, [Rodri- 
guez] 476 

METHYLENE BLUE, effect on 8-hy- 
droxyquinoline diabetogenic action, 


[Root & Chen] 478 
MICROMELIA, in duck embryos, insu- 
lin and, [Landauer] 228 
MINERAL METABOLISM, effects of 
acidosis on [Guest & others] *276 
MINKOWSKI, Oscar, biographical note 
[Houssay] *112 
MONILIASIS, diabetes and, [Guy] 224 
diabetes and, carbowax-sulfur oint- 
ment in, [Hopkins & others] 468 
MORPHINE, effect on ether hypergly- 
cemia, [Watts] 235 
MOUSE INSULIN ASSAYS, errors in, 
[Young & Stewart] 485 
MUMPS, diabetes and, [Editorial] 48 
MUSCLE, extracts, hexokinase activator 
in, [Weil-Malherbe & Bone] 151 
extracts, in alloxan diabetes, — 
activity of, [Uzan & Dziri] 1 
a ipid synthesis in, a nell 
diabetes ak [Zilversmit & DiLuzio] 


322 

MYASTHENIA GRAVIS, diabetes and, 
as complications of pulmonary tuber- 
culosis, [Schantz] 478 

MYOCARDIAL INFARCTION, hyper- 
cholesteremia and hypercholatemia in, 
[Friedman & others] 400 

MYEDEMA, differential diagnosis, Sim- 

mond’s disease and, [Robertson & 

Kirkpatrick] 317 

pituitary, insulin and, [Horstmann] 226 
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NAUNYN, amend, biographical note 
[Woody att] °2 
NECROBIOSIS. AT POIDICA, diabetes 
and, cortisone in, [Newman & Feld- 
man] 55 
NECROBIOSIS LIPOIDICA DIABETI- 
CORUM, diabetes and, [Guy] 224 
NEOMYCIN, eviscerate rat survival and, 
{Ingle & Nezamis] 52 
NEPHRITIS, diabetes and, 
Pane] 316 
NEPHROSIS, diabetes and, cortisone in, 
[Holmes & others] 225 
diabetes and, in children, pathology, 
[Root & others] 140 
hypercholesteremia and hypercholate- 
mia in, [Friedman & others] 400 
NEURITIS, optic, [Carroll] 304 
optic, Priscoline in, [Stern] 407 
NEUROPATHY, diabetic, [Kerr & 
others] 402; [Root] 317 
diabetic, arteriosclerosis and, [Epstein] 
129 


[Ramirez 


diabetic, Charcot joints in, [Lister & 
Maudsley] 229; [Zucker "& Marder] 
322 


diabetic, classification, [Epstein] 308 
diabetic, diagnosis, [Duncan & Beidle- 
man] 127 
diabetic, liver extract in, [Collens & 
others] 3 
diabetic, prognosis, [Epstein] 129, 308 
diabetic, therapy, [Bunting] 45; {Rab- 
inowitch] 316; [Sancetta & others] 
diabetic, vascular disease and, [Ep- 
stein] 308; [Epstein] 464 
NEW YORK DIABETES ASSOCIA- 
TION, fellowship in research for dia- 
betes *422 
NITROGEN, balance, growth hormone 
and insulin in regulation of, [Milman 
& others] 54 
balance, riboflavin ee and, [Pol- 
lack & Bookman] 315 
nonprotein, effect of Priodax on, [Lom- 
inack] 53 
loss, diabetic ° sana and, [Nabarro 
& others] 474 
metabolism, in diabetic acidosis, [Nab- 
arro & others] 474 
in tissue, in alloxan-diabetic rats with 
ketoacidosis, [Knowles & Guest] 468 
NITROGEN MUSTARD, plasma sulfhy- 
dryl and, [Shacter & ‘others) 478 
NITROPRUSSIDE, in determination of 
blood glutathione, [Thompson & Wat- 
son] 320 
NOR-EPINEPHRINE: See Arterenol 
NOTATIN: See Glucose oxidase 


NPH 50, action, duration, [Gerritzen] 309 
comparison with other insulins, in 
ga diabetes, [Sugar & Alpert] 
diabetes and, [Groff & Skelton] 50 
results, [Chanis] 304 
NPH INSULIN, [Editorial] 48 
brittle diabetes and, [Arduino & Vieira 
da Silva] 218 
comparison with other types, [Iturbe 
Zabaleta & others] 311; [Jaureguil] 
311; [Richer] 58 





[Arduino & Vieira da 
[Duncan] 306; [Linder 
[Lobo Onell] 402; 
[Oslo] 314; [Pani- 
[Querie: 


diabetes and, 
Silva] 218; 
& others] 135; 
[Murdock] 139; 
agua & Dominguez] 139; 
and Minor Notes] 405 


diabetes and, in Mexico, [Palacios 
Bermudez & others] 139 

diabetes and, in outpatient 
([Megevand] 404 

diabetic complications and, 
& Francis] 59 

experiences with, [Cardonnet & Staffi- 
eri] 304; [Sweeney] 147 

juvenile diabetes and, 
lk ry 230; 
318 


clinic, 


[Shuman 


[Montagna] 
[Saldun de Rodriguez] 


Protamine Zinc Insulin compared with, 
in diabetes, [Arduino & Vieira da 
Silva] 218 

with crystalline insulin, 
others] 144 

NUCLEOPROTEINS, hepatic, alloxan 

and, [Diermeier & others] 126 


O 


OBESITY, arteriosclerosis and, 

& Oppenheim] 125 

diabetes and, [Robson] 140 

diabetes and, therapy, [Duncan] 306 

hereditary, diabetes and oxygen con- 
sumption in, [Mayer & others] 472 

hereditary, endocrine glands and, 
[Kasten] 401 

eer investigations of [editorial] 


OCCLUSION, retinal veins and, diabetic 
retinopathy and, [Becker & Post] 43 
OPHTHALMOLOGY, diabetes and, 

[Igersheimer] 226 
Priscoline in, [Stern] 407 
ORGANIC COMPOUNDS, diabetogenic 
action of, [Kadota & Midorikawa] 311 
OSTEOMYELITIS, diabetes and, peni- 
cillin ointment in, [Jablonsky] 226 
OSTEOPOROSIS, diabetes and, [Berney] 
220; [Hernberg] 467 


[Stephens & 


[Bruger 


OVARIES, disorder, sterility and, [Kas- 
ten] 402 
OVARIECTOMY, diabetes and, [Rod- 


riguez] 476 
OXALACETIC ACID, 
[Beatty & West] 42 
OXIDATION, Krebs cycle, tubular se- 
cretory processes and, [Shideman & 

Rene] 59 
succinate, tubular secretory processes 
and, [Shideman & Rene] 59 


acidosis and, 


OXOMALONATE, in urine, [Lukens] 
135 
OXYGEN, consumption, in diabetes, 
[Horstmann] 226 
consumption, in diabetic acidosis, 


[Fisher & Kleinerman] 399 
consumption, of hereditarily obese and 
diabetic mice [Mayer & others] 472 
consumption, potassium deficiency 
and, [Fuhrman] 130 
p-OXYPROPIOPHENONE, hypophyseal 
diabetes and, [Tobiasch] 482 
OXYPROTEINIC ACIDS, diabetes and, 
carbon values in, [Schulitz] 232 
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11,-17-OXYSTEROIDS, production, in 
diabetic ketosis, [Rose] 478 


P 


PAGET'S DISEASE, diabetes and, [Serre 
& Mirouze] 479 
gout and, [Serre & Mirouze] 479 
PALMITIC ACID, C!* labeled, glucose 
synthesis from, [Strisower & others] 
146 
effect on incidence of alloxan diabetes, 
[Rodriguez & Krehl] 477 
PANCREAS, acinous tissue, ethionine 
and, [Goldberg & Chaikoff] 49 
annular, [Wakeley] 150 
calcification: See Lithiasis, pancreatic 
cancer, contributions of clinical inter- 
est in 1950, [Elman & Liberman] 
399 
cancer, diagnosis, [Brown & others] 


cancer, in infants and children, [War- 
then & others] 484 

cancer, surgery, {[Loggan & Klein- 
sasser] 403 

cysts, contributions of clinical interest 
in 1950, [Elman & Lieberman] 399 

dehdroascorbic acid content of, in 
scurvy, [Banerjee & others] 300 

derivative, lipotropic activity, [Boss- 
hardt & others] 44 

diseases, contributions of clinical in- 
terest in 1950, [Elman & Lieberman] 


399 
extractable insulin in [Wrenshall & 


others] *87 

glutathione content of, in scurvy, 
[Banerjee & others] 300 ; 

growth, insulin and, [Evans & Haist] 
129 

hormones, diabetes and , [Barach] 300 

hyperglycemic-glycogenolytic factor of, 
[Rodriguez-Candela] 317 

insulin content [Best] *263; [editorial, 
Best] *155; [Best] 259 

islands of Langerhans, adenoma, diag- 
nosis, [Groen & others] 401 

islands of Langerhans, adenoma, hy- 
perinsulinism and, [Black & others] 
302; [Blackwell] 395; (Whipple] 
408 

islands of Langerhans, adenoma, hy- 
poglycemia and, [Gaddy & others] 
309 

islands of Langerhans, adenoma, sur- 
gery in, [Blackwell] 395 

islands of Langerhans, adenoma, hy- 
poglycemia and, therapy, [Brown & 
others] 462 

islands of Langerhans, cells, staining, 
[Bencosme] 394 

islands of Langerhans, effect of hy- 
pophysectomy on, [Bryans & others] 
#358 


islands of Langerhans, extractable in- 
sulin in tissue of, [Wrenshall & oth- 
ers] *91 

islands of Langerhans, growth hor- 
mones and, [Bornstein & others] 124 

islands of Langerhans, growth of, in- 
sulin and, [Evans & Haist] 129 

islands of Langerhans, hyalinization of, 
[Bell] *341 

islands of Langerhans, insulin in [Best] 
*959 
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islands of Langerhans, lesions in, effect 
of sodium  diethyldithiocarbamate 
and_ potassium’ ethylxanthate on, 
[Kadota & Midorikawa] 311 

islands of Langerhans, microphoto- 
graphs of *260 

islands of Langerhans, tumors, [Single- 
ton & others] 233; [Webster & 
Blades] 322; [Whipple] 408 

islands of Langerhans, tumors, hypo- 
ope and, [McMillan & Scheibel] 
3 


islands of Langerhans, tumors, surgery, 
{[Loggan & Kleinsasser] 403; [Smith 
& Cochran] 407 

islands of Langerhans, tumors, ther- 
apy, [Smith & Cochran] 407; [Zajac] 
154 


islands of Langerhans, zinc content of, 
in experimental diabetes. [Stampfl & 
others] 233; [Wolff & others] 235 
lesions, etiology, [Veghelyi & others] 
83 


lipotropic substances in, [Haanes & 
Gyorgy] 51; [Rhoads & others] 58 

microphotographs of *260 

secretion, Giood sugar control and, 
[Long] 403 

secretion, effect of vagisection and 
vagal stimulation on, [Dreiling & 
others] 398 

secretion, effect of x-ray radiation on, 
[Rauch & Stenstrom] 406 

secretion, function, [Clowes & Mac- 
pherson] 46 

secretion, peptic ulcer formation and, 
[Poth & Fromm] 315 

surgery, [Loggan & Kleinsasser] 403 

tumor, diabetes and, [Dreiling] 398 

tumor, diagnosis, [Dreiling] 398 

water and electrolyte excretion of, 
[Hildes & others; 401 

“PANCREASMELLIN-NEU,” _compari- 
son with insulin, [Mohnike] 230 
PANCREATECTOMY, alloxan diabetes 

and, [Mirsky & others] 137 

diabetes from, blood glucose in, sali- 
cylates and, [Bornstein & others] 302 

diabetes from, sulfhydryl content of 
tissues in, [Martinez] 471 

effect on insulin requirements in al- 
loxan diabetes, [Rodriguez-Candela] 
317 


effect on stomach and small inestine, 
[Weigen & others] 484 
subtotal, diabetic incidence in rat 
after, [Houssay] 51 
PANCREATIC DUCT, ligation, fatty 
livers and, [Clowes & Macpherson] 46 
PANCREATICOGASTROSTOMY, 
[Wells & others] 408 
surgery in pancreatic cancer and, 
[Dill-Russell] 398 
PANCREATITIS, acute, contributions of 
clinical interest in 1950, [Elman & 
Lieberman] 399 
acute, diabetes and, [Tseng & others] 
148 
acute, etiology, (Gage & Gillespie] 49 
acute, mechanism of production, [Gage 
& Gillespie] 49 
acute, symptoms, [Gage & Gillespie] 
49; [Machado] 404 
acute, therapy, [Gage & Gillespie] 49 
acute relapsing, [Rose] 140 





chronic, [Rose] 140 

chronic, alcohol in etiology of, [Dreil- 
ing & others] 398 

chronic, complicated by pseudocyst, 
[Rose] 317 

chronic, contributions of clinical in- 
a in 1950, [Elman & Lieberman] 


chronic, hereditary, [Comfort] 397 

chronic, recurrent, diagnosis, [Malin- 
owski] 136 

chronic, relapsing, complications, [Sel- 
esnick] 479 

chronic, relapsing, recurrent jaundice 
in, [Selesnick] 479 

diabetes and, [Rose] 140 

experimental, production, [Lopes de 
Almeida & Grossman] 403 

gallbladder disease and, [Rose] 140 

hemorrhagic, diagnosis, [Bowen] 44 

hemorrhagic, experimental, serum lip- 
= activity and, [Persky & others] 


hepatitis and, [Rose] 140 
pathology, [Machado] 404 
surgery, [Loggan & Kleinsasser] 403 
ulcerative colitis and, contributions of 
clinical interest in 1950, [Elman & 
Lieberman] 399 
PANHYPOPITUITARISM, insulin hypo- 
glycemia and, [Horstmann] 226 
PANTOTHENIC ACID, insulin and, 
synergistic action on glycemia, [Stutin- 
sky] 481 
PAPAIN, fatty liver prophylaxis in in- 
sulin-treated, depancreatized dogs, 
[Feinberg & others] 464 
PAPER CHROMATOGRAPHY, in iden- 
tification of reducing sugars in urine, 
[Sophian & Connolly] 233 
in determination of sugars in preg- 
nancy urine, [Zilliacus & Roos] 408 
PARADYSENTERY TOXIN, pancreatic 
lesions and, [Veghelyi & others] 483 
PARALYSIS, cranial nerve, diabetes and, 
[Eareckson & Miller] 463 
ocular muscles, diabetes and, [Eareck- 
son & Miller] 463 
PARAVERTEBRAL LUMBAR  SYM- 
PATHETIC GANGLION’ BLOCK, 
with sciatic nerve block, [Marmer] 


PENICILLIN, eviscerate rat survival 
and, [Ingle & Nezamis] 52 
ointment, in infections of feet and 
toes of diabetics, [Tablonsky] 226 
PENTOBARBITAL, effect on ether hy- 
perglycemia, [Watts] 235 
PENTOSE, fermentation by bacteria 
from sheep rumen, [Heald] 310 
in plasma, pre-eclampsia and, [Green 
& others] 50; [Sophian] 143 
PEPSIN, effect on action of insulin, 
[Phillips] 405 
PEPTIC ULCER, formation, carbohy- 
drate metabolism and, [Poth & Fromm] 


formation, pancreatic secretion and, 
[Poth & Fromm] 315 
PEPTIDES, from insulin, [Sanger & 
Tuppy] 141 
PFLUGER’S METHOD, determination 
of glycogen in tissue and, [Van der 
Kleij] 235 
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PHENOLSULFONPHTHALEIN, inhibi- 
tion, [Shideman & Rene] 59 
PHENYLALANYL CHAIN OF INSUL- 
IN, amino acid sequence in, [Sanger 
& Tuppy] 141 
PHOSPHATASE, intestinal, effect of 
glucose on, in pure strain mice, [Fen- 
ton & others} 464 
PHOSPHATE, acceptor, © arcing as, in 
control of pyruvate oxidation in heart 
preparation, [Rabinovitz & others] 
140 
excretion, glucose and, [Lips] 135 
excretion, in various conditions, [Levi- 
tan & Stead] 134 
in serum, insulin and, [Schneeberg] 
232 
in serum, insulin shock therapy and, 
[Thorley & Kay] 148 


level of, effect of drugs on, [Pincus & 


others] 315 
reabsorption, in various 
[Levitan & Stead] 134 
uptake by erythrocytes from diabetics, 
effect of insulin on, [Gourley] 465 
PHOSPHOCREATINE, effect of insulin 
on, in rat diaphragm, [Walaas & 
Walaas] 407 
PHOSPHOGLUCOMUTASE, effect on 
glycogen synthesis from glucose i in adi- 
pose tissue, [Creasey & Gray] 397 
6- PHOSPHOCLUCONATE, oxidation, 
by enzymes, [Dickens & Glock] 398 
PHOSPHOHEXOKINASE, in rabbit 
muscle extracts, [Weil-Malherbe & 


conditions, 


Bone] 151 
Michaelis constant of, [Weil-Malherbe 
& Bone] 150 
PHOSPHOLIPIDS, in blood, effect of 


low-fat diet in multiple sclerosis on, 
[Wilmot & Swank] 235 
in blood, hyperinsulinism and, [Mc- 
Ghee & others] 54 
in brain, hyperinsulinism and, [Mc- 
Ghee & others] 54 
in plasma, formation of, 
others] 57 
synthesis, in diabetic dogs, [Zilversmit 
& DiLuzio] 322 
PHOSPHORUS, 
[Young] 154 
inorganic, acidosis and, 
others] 229 
inorganic, in serum, glucose and, in 
diabetes, [Volk & Lazarus] 149 
inorganic, in seruin, in diagnosis of 
diabetes, [Schneeberg] 232 
metabolism, in diabetic acidosis [Na- 
barro & others] 474 
in serum, after glucose administration 
to diabetics, [Lazarus & others] 312 
PHOSPHORUS COMPOUNDS, |§ acid 
soluble, in blood, insulin and, [Kvam- 
me] 228 
PHOSPHORYLASE, effect on glycogen 
synthesis from glucose in adipose tis- 
sue, [Creasey & Gray] 397 
preparation from potato, [Gilbert & 
Patrick] 400 
PHOSPHORYLATION, of fructose, effect 
of brain extracts on, [Weil-Malherbe 
& Bone] 151 
of glucose, reactions in rat brain ex- 
tract during,, [Weil-Malherbe & 
Bone] 150 


[Ranney & 


coma _ and, 


[Mackler & 


diabetic 
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of thiamine, insulin and, [Siliprandi & 
Navazio] 479 
PHYSOSTIGMINE, glucose permeab- 
ility in erythrocytes and, [Yang] 154 
PITUITARY EXTRACTS, of anterior 
lobe, diabetogenic, differentiation from 
growth hormone, [Raben & Wester- 
meyer] 475 
of anterior lobe, fetal mortality and, 
[Barns & others] 42 
PITUITARY GLAND, diabetes and, 
[Young] 154 
dysfunction, diabetes and, [Lazarus & 
others] 312 
experimental diabetes and, [Editorial] 
128 
growth hormones of: See Growth hor- 
mone 
hemorrhage, Simmond’s disease and, 
[Robertson & Kirkpatrick] 317 
hormones, bound insulin and, [Stadie 
& others] 407 
metabolic hormones [Long] *8 
necrosis in a diabetic [Williams] *37; 
[correspondence, D. Hurwitz] *331 
production of hormones by p-hydroxy- 
propicphenone and, [Brady & 
Hedges] 395 
PLACENTA, conversion of glucose to 
fructose by, [Wajzer & Zelnik] 149 
PLASMA, anti-insulin factor in, insulin 
resistance and, [Bornstein & Trewhella] 
hypoglycemic activity of, [Editorial] 
306 
insulin level, assay, [Bornstein & Tre- 
whella] 44 
PNEUMATURIA, diabetes and, [Cze- 
ss & Karl] 46; [Spring & Hymes] 
378 


POLYNEURITIS, vitamin B,, in, [Men- 
of] 404 
POLYPEPTIDE CHAINS, in crystals of 
acid insulin sulfate, [Low] 470 
POLYSACCHARIDES, metabolism, dia- 
betic vascular lesions and, [Root] 317 
in plasma, effect of x-radiation and 
surgical trauma on, [Shacter & oth- 
ers] 478 
POLYVINYLPYRROLIDONE COM- 
PLEX, with insulin, effects, [Farr] 308 
POSTGRADUATE COURSE, in dia- 
betes and basic metabolic problems, 
program *494 
POTASSIUM, deficiency, 
[Black & Milne] 395 


experimental, 


deficiency, glucose tolerance and, 
[Fuhrman] 130 

deficiency, glycolysis and, [Seifter] 
143 


deficiency, heart glycogen and, [Seif- 
ter] 143 

deficiency, liver glycogen and, [Fuhr- 
man] 130 

deficiency, tissue 
[Fuhrman] 130 

diabetic acidosis and, [Perry] 475 

diabetic coma and, [Young] 154; 
[Perry] 475 

effects, electrocardiographic abnormali- 
ties during insulin shock, [Kraft & 
others] 133 

exchange, in rat erythrocyte, [Weller & 
Taylor] 485 


metabolism and, 


in liver, effect of glucose on, in adren- 
alectomized rat, [Dury] 463 
in plasma, acidosis and, [Abrams & 
others] 218; [Mackler & others] 229 
in plasma, adrenaline and, [Dury] 127 
in plasma, alkalosis and, [Abrams & 
others] 218 
in plasma, effect of glucose on, in 
adrenalectomized rat, [Dury] 463 
in plasma, electrocardiographic ab- 
normalities and, [Abrams & others] 
218 
in plasma, insulin and, [Dury] 127; 
[Farber & others] 129 
in plasma, in various conditions, [Far- 
ber & others] 129 
in serum, deficiency, diagnostic cri- 
terion, [Bellet & Finkelstein] 43 
in serum, changes, diabetic coma and, 
[Stephens] 480 
in serum, diabetic coma and, 
475 
in serum insulin shock therapy and, 
[Thorley & Kay] 148 
in tissue, in alloxan-diabetic rats with 
ketoacidosis, [Knowles & Guest] 468 
level, diabetic acidosis and, [Nabarro 
& others] 473 
metabolism, in diabetic acidosis, [Na- 
barro & others] 474 
POTASSIUM CHLORIDE, pyruvate me- 
tabolism in Lactobacillus arabinosus 
and, [Nossal] 314 
POTASSIUM ETHYLXANTHATE, dia- 
betogenic action of, [Kadota & Midori- 
kawa] 311 
POTASSIUM FERRICYANIDE, reduc- 
tion by insulin preparations, [Pruner] 
316 
PROSTIGMINE, pancreas _ stimulation 
and, in diagnosis of chronic recurrent 
pancreatitis, [Malinowski] 136 


PROTAMINE ZINC INSULIN, 
duration, [Gerritzen] 309 
assay by fibril formation and precipita- 
tion, [Foster & others] 308 

comparison with NpH Insulin, [Ar- 
duino & Vieira da Silva] 219; 
[Richer] 58 

comparison with other types, [Iturbe 
Zabaleta & others] 311; [Jaureguil] 
311; [Sugar & Alpert] 146 

diabetes and, complicated by rheuma- 
toid arthritis and psoriasis, [Portu- 
ondo y de Castro & Cano] 315 

diabetes and, in an outpatient clinic, 
[Megevand] 404 

diabetes and, severe, [Lobo Onell] 402 

POTASSIUM IODIDE, §arteriosclerosis 
and, [Mardones & others] 137 

POTASSIUM SALTS, diabetic acidosis 
and, [Tolstoi] 482 

POTATO, enzymes concerned in the syn- 
thesis of starch, [Gilbert & Patrick‘] 
400 

PRE-ECLAMPSIA, etiology, [Dailey & 
Benson] 305; [Green & others] 50 
in pregnancy, hyperthyroidism and, 

[Dailey & Benson] 305 
plasma pentose levels in, significance, 
[Green & others] 50; [Sophian] 143 

PREGNANCY, diabetes and, [Cardonnet] 
397; [Cramer] 126; [Hall & Tillman] 
182; [Pedersen] 405; [Whitley] 408; 


[Perry] 


action, 
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Icorrespondence, D. Hurwitz] *331; 

[Williams] *37 

diabetes and, acidosis in, [Van 

Bouwdyk Bastiaanse & Sindram] 234 

diabetes and, complication, “embryo- 
pathia diabetica,” [Kloos] 53 

diabetes and, diet in, [Van Bouwdyk 
Bastiaanse & Sindram] 234 

diabetes and, fetal mortality and, 
[Bachman] 394; [Barns & others] 42; 
[Hall & Tillman] 132 

diabetes and, fetus and, [Fouracre 
Barns & Morgans] 399; [Kloos] 53; 
[Petrick] 231; [Bittmiller & Nicode- 
mus] 476 

diabetes and, hypoglycemia in, [Van 
Bouwdyk Bastiaanse & Sindram] 234 

diabetes and, management, [Fouracre 
Barns & Morgans] 399; [Grier & 
Newcomb] 131; [Oakley & Peel] 474; 
[Ritmiller & Nicodemus] 476; [Van 
Bouwdyk Bastiaanse & Sindram] 234 

diabetes and, newborn infant and, 
[Bachman] 394; [Gerrard] 222; 
{Grier & Newcomb] 131; [Kloos] 53 

fructose in blood in, [Wallenfels] 322 


hyperthyroidism in, [Dailey & Benson] 
305 


pre-eclampsia in, hyperthyroidism and, 
[Dailey & Benson] 305 
Protamine Zinc Insulin in, effect on 
fetal development, [Lichtenstein & 
others] 312 
toxemia in, hyperthyroidism and, 
[Dailey & Benson] 305 
urine in, paper partition chromatog- 
raphy of sugars in, [Zilliacus & Roos] 
408 
PREGNENOLONE, effect on induced 
convulsions, [Vicari & others] 483 
PRIODAX, effect on blood sugar and 
non-protein nitrogen, [Lominack] 53 
PRISCOLINE, diabetic glycosuria and, 
[Sasson] 58 
effect on blood vessels in toes of dia- 
betics, evaluation, [Handelsman & 
others] 466 
effect on retinal vessels in diabetes, 
[Cholst & others] 397; 462 
in diabetes, fasting blood sugar and, 
[Sasson] 58 ; 
vasodilator effect, in ischemic extremi- 
ties, [Rottenstein & others] 141 
vasodilator effect, in ophthalmology, 
[Stern] 407 
PROPYLTHIOURACIL, in diabetes com- 
plicated by hyperthyroidism, [Bowen & 
Lenzner] 125; [de Castro & Teixeira] 
397 
glycosuria and, [Martinez] 471 ; 
implants, juvenile diabetes and, [Win- 
ter & others] 485 
in pregnancy, effect on fetal develop- 
ment, [Lichtenstein & others] 312 
requirements, effect of p-hydroxypro- 
piophenone on, [Brady & Hedges] 
396 


PROTEINS, arteriosclerosis and, [Barr 
& others] 123 
deficiency, effect on blood and liver 
glutathione levels, [Edwards & Wes- 
terfield] 464 
effect on arginase activity in alloxan- 
diabetic liver, [Kochakian & others] 
469 
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glucose converted from, [Bancroft & 
Drury] 41 
in aut diabetics and, [Anonymous] 


in_ breakfast, effect on blood sugar 
level, [Bryant & others] 303 
in cerebrospinal fluid, in diabetic 
neuropathy, [Epstein] 464 
in serum, diabetes and, [Waife & 
others] 321 
in urine, cortisone therapy for nephro- 
acces and, [Holmes & others] 
metabolism, carbohydrates and, [Mun- 
ro] 138 
metabolism, fat and, [Munro] 138 
metabolism, riboflavin excretion and, in 
diabetes, [Pollack & Bookman] 315 
PRURITIS, allergy to insulin and, 
[Blandi] 302 
diabetes and, [Guy] 224; [Kuntze & 
Otto] 311 
PRURITUS PUDENDI, diabetes and, 
[Guy] 224 
PRURITUS VULVAE, diabetes and, 
[Guy] 224 
PSEUDOCYST, complication of chronic 
pancreatitis, [Rose] 317 
PSORIASIA, diabetes and, actu in, 
[Portuondo y de Castro & Cano] 315 
PSYCHOSES, insulin shock therapy and, 
insulin tolerance tests in, [Perkoff & 
Tyler] 56 
PSYCHOTICS, hyperglycemic factor, in 
urine, [Walker & Mayer-Gross] 150 
PULSE RATE, effect of potential vasodi- 
lators on, [Sayen & others] 406 
in insulin hypoglycemia, effect of skF 
501 on, [Meilman & Altschule] 472 
PYELONEPHRITIS, diabetes and, [Edi- 
torial] 128 
— and, mortality, [Heintzelmann] 


PYRORACEMIC ACID, curves, effect of 
galactose and glucose administration 
on, [Alslev] 459 


PYRUVATE, in blood [Hills & others] 
*351 


metabolism, by rat diaphragm muscle, 
[Villee & others] 321 

metabolism, in Lactobacillus arabino- 
sus, effect of glucose and potassium 
on, [Nossal] 314 

oxidation, glucose and hexokinase re- 
quirement, [Rabinovitz & others] 140 

oxidation, in retina, [Illing & Gray] 52 

PYRUVIC ACID, in blood, effect of 

fructose on, [Miller & others] 404 

in blood, effect of glucose on, [Miller 
& others] 404 

in blood, glucose tolerance test and, 
in diagnosis of diabetes and Cush- 
ing’s syndrome, [Wilder] 322 

output in diabetic ketosis, [Graig & 
others] 462 


PZI: See Protamine Zinc Insulin 


Q 


Q-ENZYME, preparation from potato, 
[Gilbert & Patrick] 400 

QUINIDINE, QT prolongation and, [Bel- 
let & Finkelstein] 43 


R 


RENAL DIABETES, development of dia- 
betes mellitus from, [Grafe & Hering] 


465 
RENAL GLYCOSURIA: See Glycosuria, 
rena 
RESEARCH, financial support of [Edi- 
torial] *324 
RETINA, blood vessels of, angiospastic, 
Priscoline in, [Stern] 407 
blood vessels of, diabetes and, effect of 
ae on, [Cholst & others] 397; 
lesions in, diabetes and, [Clarke] 305 
metabolism, alloxan diabetes and, [Ill- 
ing & Gray] 52 
vascular system examination, in estima- 
tion of condition of vascular system 
in general, in juvenile diabetes, 
[Pitesky & others] 57 
veins, occlusion of, [Becker & Post] 43 
venous changes, diabetes and, [Bedell] 


1 
RETINITIS, diabetic, [Weinstein] 408 

diabetic, hyperglycemia and, [Dana & 
others] 305 

diabetic, Priscoline in, [Sasson] 58 

diabetic, rutin in, [Palmer & others] 
56; 474; [Sherrill] 233 

diabetic, uncontrolled diabetes and, 
[Sherrill] 233 

proliferans, diabetes and, [Bedell] 301 

RETINOPATHY, diabetes and, [Igershei- 

mer] 226; [Kerr & others] 402; [Ramirez 

Pane] 316; [Root] 317; [Scott] 142; 

[Weinstein] 408; [Wilson & others] *34 

diabetes and, central vein occlusion 
and, [Becker & Post] 43 

diabetes and, choline in, [Engelson] 
399 

diabetes and, incidence, [Givner] 465 

diabetes and, [Mann] 470 

diabetes and, venous changes, [Bedell] 


301 
RHEUMATISM, blood sugar behavior 
following Insulin-Novo administration, 
[Stepantschitz & Kresbach] 144 
RHEUMATOID arthritis: See Arthritis, 
rheumatoid 
RIBOFLAVIN, deficiency, carbohydrate 
metabolism and, [Axelrod & others] 41 
elimination, diabetes and, [Travia & 
others] 482 
excretion, in protein metabolism in dia- 
betes, [Pollack & Bookman] 315 
RIBOSE-5-PHOSPHATE, oxidation, by 
enzymes, [Dickens & Glock] 398 
RUMPLESSNESS, in duck embryos, in- 
sulin and, [Landauer] 228 
RUTIN, alloxan diabetes and, blood sugar 
levels in, [Swift & others] 147 
diabetic retinitis and, [Palmer & others] 
56; 474; [Sherrill] 233 
epinephrine action and, [Schiller] 59 
vasoconstrictor activity, [Schiller] 59 


S 


SALICYLATES, carbohydrate metabo- 
lism and, [Bornstein & others] 302 
diabetic glycosuria and, [Bornstein & 
others] 302 

effect on glycosuria, blood sugar and 
liver glycogen of alloxan-diabetic 
rat, [Smith & others] 480 


DIABETES, VOL. 1, NO. 6 




















SALINE, acute pancreatitis and, [Gage & 
Gillespie] 49 
SALINE-LACTATE SOLUTION, dia- 
betic acidosis and, [Nabarro & others] 
473 
SALT, in orthostatic hypotension, in dia- 
betes, [Levitt & Handelsman] 134 
SCHIZOPHRENIA, evaluation of adren- 
ocortical functions in, [Jacobs & others] 
468 
hyperglycemic factor in urine of [Mor- 
gan & Pilgrim] 473 
SCIATIC NERVE BLOCK, vasodilation 
of lower extremity and, [Marmer] 471 
SCURVY, insulin secretion in, glutathi- 
one and dehydroascorbic acid content 
of tissue and, [Banerjee & others] 
00 


SECRETIN TEST, cancer of the pan- 
creas and, [Brown & others] 396 
tumors of the pancreas and, [Dreiling] 

398 
SERUM, amylase, diagnostic value, in 
pancreatic disease, [Malinowski] 136 
diabetic, ultracentrifugal studies of 
[Hanig & Lauffer] *447 

insulin-resistant, effect on insulin com- 
bination with rat diaphragm, [Marsh 
& Haugaard] 404 + 

lipoproteins and cholesterol in normal 
and young diabetics in relation to 
vascular complications [Keiding & 
others] *434 

SERUM PROTEINS, in glomerulosclero- 
sis [Rifkin & Petermann] *28 

SEX, alloxan diabetes and, [Beach & 
others] 42 
diabetes and, in partially pancreatecto- 

mized rats, [Rodriguez] 476 
glucose tolerance and, [Scow & Foglia] 
142 
hormones, experimental diabetes and, 
[Houssay] 51 

SHOCK, electric: See Electric shock 

ischemic carbohydrate metabolism in, 
[Stoner & others] 481 

ischemic, effect on hepatic phospho- 
rylysis of glycogen, [Cordier & 
others] 397 

mechanism, [Stoner & others] 481 

nucleotide, carbohydrate metabolism 
in, [Stoner & others] 481 

SIMMOND’S DISEASE, diagnosis, [Rob- 
ertson & Kirkpatrick] 317 

SKELETAL SYSTEM, changes, diabetes 
and, [Hernberg] 467 

SKF 501, effect on cardiovascular mani- 
festations of insulin hypoglycemia, 

[Meilman & Altschule] 472 
688A, effect as potential vasodilator, 
[Sayen & others] 406 
SKIN, circulation, effect of rutin on, 
[Schiller] 59 
lesions, diabetes and, [Kerr & others] 
402 

reactions, insulin and, [Grieve & oth- 
ers] 310; [Paley] 315; [Dolger] 463; 
[Paley & Tunbridge] *22 

‘SODIUM, metabolism, in diabetic acid- 
osis, [Nabarro & others] 474 
in tissue, in alloxan-diabetic rats with 

ketoacidosis, [Knowles & Guest] 468 

SODIUM ACETOACETATE, effect on 
blood sugar level, [Nath & Sahu] 474 
lactic and ascorbic acid changes in 
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blood and, effect of insulin and am- 
ellin on, [Nath & Chakrabarti] 314 
SODIUM CHLORIDE, effects, in allox- 
an diabetes, [Chute & others] 46 
SODIUM DIETHYLDITHIOCARBA- 
MATE, diabetogenic action of, [Kado- 
ta & Midorikawa] 311 
SODIUM FLUOROACETATE, acidosis 
and, [Beatty & West] 42 
SODIUM SALICYLATE, effect as po- 
— vasodilator, [Sayen & others] 


SOMATOTROPIN, p-hydroxypropiophe- 
none and, [Brady & Hedges] 395 
x aad DIABETES, a poem, [Striker] 


SORBITOL, insulin effect on cell per- 
meability to, [Wick & Drury] 152 
metabolism, [Blakley] 43; [Wick & 

others] 322 
metabolism, in alloxan diabetes, [Stet- 
ten & Stetten] 145 

SPECTROPHOTOMETRY, glycogen de- 

termination in tissues, [Van der Kleij] 


2 
SPINAL CORD, aclerosis, diabetes and, 
[Bunting] 45 
SPLANCHNIC BLOCK, acute pancrea- 
titis and, [Gage & Gillespie] 49 
SPLEEN, blo flow of, insulin and, 
[Bearn & others] 220 
glutathione content of, in 
Banerjee & others] 300 
STAINING, of islet cells of pancreas, 
[Bencosme] 394 
STATISTICS, Diabetes [Committee on 
Statistics] *66; *414 
world mortality from diabetes [Dublin 
& Marks] *205 
STARCH, synthesis, enzymes concerned 
in, [Gilbert & Patrick] 400 


scurvy, 


STEATORRHEA, _ glucose absorption 
from duodenum in [Taylor & Wight- 
man] 481 


STERILITY, obesity from hormonal dis- 
order and, [Kasten] 402 
STEROID DIABETES, differential diag- 
nosis, [Wilder] 322 
STEROIDS, adrenal, gluocse formation 
and, [Segaloff & Many] 142 
excretion, diabetic ketosis and, [Stow- 
ers] 145 
STOMACH, aberrant pancreatic tissue 
in, [Allen & others] 393 
acidity, effect of acute and chronic 
fear on secretion of hydrochloric 
acid [Mahl] 470 
effect of pancreatectomy on, [Weigen 
& others] 484 
glucose absorption, in pure 
mice, [Fenton & others] 464 
surgery, blood sugar curves and, [Brac- 
ci & Lorenzini] 395 
STREPTOMYCIN, eviscerate rat sur- 
vival and, [Ingle & Nezamis] 52 
pneumaturia and, [Czebrinski & Karl] 


STRESS, cold, effect of alloxan diabetes 
on adrenal gland response to, [Shep- 
herd & others] 479 
STRESS, diabetes and, [Hinkle & Wolf] 
810; [Annotations] 459 
effect on blood glucose, [Hinkle & 
Wolf] *383 
effect on blood glutathione, [Grunert 
& Phillips] 51 


strain 


effect on diuresis in diabetes, [Hinkle 
& others] 51 
glycogen synthesis and, in adipose tis- 
sue, [Engel] 128 
Ba por eosinopenia and, [Pfeif- 
er & others] 315 
SUCARYL SODIUM, in tissue, [Taylor 
& others] 320 
SUCCINIC ACID, acidosis and, [Beatty 
& West] 42 
SUCCINOXIDASE, activity, in liver, 
adrenalesctomized and hypophysecto- 
mized alloxan diabetic rat, and, [Woll- 
man & Scow] 154 
inhibition of, [Shideman & Rene] 59 
SUGARS, determination, copper reagents 
in, [Somogyi] 319 
in urine, paper partition chromatog- 
raphy determination in pregnancy, 
[Zilliacus & Roos] 408 
invert, tolerance after intravenous in- 
fusion, [Weinstein] 152 
reducing, colorimetric estimation of, 
[Fairbridge & others] 129 
reducing, in urine, identification, [So- 
phian & Connolly] 233 
SULFHYDRYL, effect on diabetogenic 
— of alloxan, [Sen & Bhattacharya] 
in plasma, effect of x-radiation, radio- 
mimetic substances and_ surgical 
_ trauma on, [Shacter & others] 478 
in tissues, experimental diabetes and 
[Martinez] 471 
SULFONAMIDES, experimental dia- 
betes and, [Alves] 41 
SULFUR COMPOUNDS, alloxan dia- 
betes and, [Houssay & others] 52 
pancreatic diabetes and, [Houssay & 
others] 52 
SURGERY, amputation of lower ex- 
tremity [Silbert] *297 
—" and, [Rolland] 406; [Sabatier] 
diabetes and, management, [Cochrane 
& Gross] 125; [Colwell] 46 
gastric, hypoglycemia following, [Greif 
& Moro] 50 
SYMPATHECTOMY, lumbar, arterio- 
sclerosis of lower extemities and, [Ed- 
wards & Crane] 307 
lumbar, Charcot joints in diabetic 
led and, [Lister & Maudsley] 


T 
ne diabetes and, [Vieth] 


TEARS, chloride level in, [Giardini & 
Roberts] 49 
— level in, [Giardini & Roberts] 


TEMPERATURE, effect of potential 
vasodilators on, [Sayen & others] 406 
of skin, in evaluation of effects of 

Priscoline in blood vessel dysfunc- 
tion in diabetes and, [Handelsman 
& others] 466 

TEPHROSIA PURPURA var. PUMILA, 

apapromaic effect, [Swift & others] 


TESTOSTERONE PROPIONATE, effect 
on arginase activity in alloxan-diabetic 
liver, [Kochakian & others] 469 
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diabetes and, effect on responsiveness 
to insulin, [Zimmerman & others] 
235 

effect on induced convulsions, [Vicari 
& others] 483 

effect on metabolism in diabetes with 
thyrotoxicosis, [Kinsell & others] 227 

fat metabolism and, in diabetes and 
thyrotoxicosis, [Kinsell & others] 227 

in diabetic ketosis, steroid excretion 
and, [Stowers] 145 

ketone metabolism and, in diabetes 
and thyrotoxicosis, [Kinsell & others] 
927 


TETRAETHYLAMMONIUM, _hypogly- 
cemic effect of, [Collazo] 126 

TETRAZOLIUM, colorimetric estimation 
of reducing sugars and, [Fairbridge & 
others] 129 

THIAMINE: See Thiamine hydrochlor- 


ide 
THIAMINE HYDROCHLORIDE, defi- 
ciency, fat synthesis from carbohydrate 
and, [Gruber] 224 
diabetic coma and, phosphorylation 
of thiamine and, [Lichtenbelt & 
Florijn] 312 ; 
diabetic coma and, pyruvate content 
of blood, [Lichtenbelt & Florijn] 312 
phosphoric esters of, diabetes and, 
[Montes] 404 
phosphorylation, insulin and,  [Sili- 
prandi & Navazio] 479 
phosphorylation, insulin and, in dia- 
betic rat, [Siliprandi & Siliprandil 
319 
THIOSEMICARBAZIDE, — diabetogenic 
action of, [Kadota & Midorikawa] 311 
THIOURACIL, alloxan activity and, 
[Martinez] 471 
thyroidectomy and, effect on sulfhy- 
dryl content in tissues, [Martinez] 
1 


THROMBOSIS, coronary, diabetes and, 
[Robinson] 317; [Weinstein] 151 
THYROIDECTOMY, glucose tolerance 
and, [Scow & Foglia] 142 
pancreatic diabetes and, [Neal & oth- 
ers] 231 
effect on sulfhydryl content in tissues, 
[Martinez] 471 
THYROTROPIN, __ p-hydroxypropiophe- 
none and, [Brady & Hedges] 395 
THYROXIN, effect on basal metabolic 
rate of obese, diabetic mice, [Mayer 
& others] 472 
glucose permeability in erythrocytes 
and, [Yang] 154 
TISSUE, electrolytes, in alloxan-diabetic 
rats with ketoacidosis, [Knowles & 
Guest] 468 
fatty, glycogen synthesis and, effect of 
insulin, adrenal cortex and_ cold, 
[Engel] 128 
fatty, glycogen synthesis and, enzymes 
concerned in, [Creasey & Gray] 397 
fatty, metabolism, effect of insulin on, 
Haugaard & Marsh] 466 
insulin binding in, action, [Stadie & 
others] 407 
metabolism, potassium deficiency and, 
[Fuhrman] 130 
pancreatic, in the stomach, [Allen & 
others] 393 
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pancreatic, transplantation of, [Brown- 
ing & Resnik] 303 

sucaryl sodium in, [Taylor & others] 
320 


TITRATION, amperometric, blood glu- 
tathione determination and, [Bidmead 
& Watson] 301 
a-TOCOPHEROL, 
and, [Shute & Shute] 318 
TOES, infections, in diabetes, penicillin 
ointment in, [Jablonsky] 226 
TOXEMIA, of pregnancy, 
[Dailey & Benson] 305 
of pregnancy, hyperthyroidism and, 
[Dailey & Benson] 305 
TRAUMA, surgical, plasma _ polysaccha- 
ride and, [Shacter & others] 478 
surgical, plasma sulfhydryl and, [Shac- 
ter & others] 478 
TRANSFRUCTOSIDATION, by enzyme 
systems, [Edelman & Bacon] 127 
TRISETHYLENE TRIAZINE, plasma 
sulfhydryl and, [Shacter & others] 478 
TRYPSIN, crystalline, diabetic gangrene 
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You can make sure your patient buys exactly eee = 
the insulin syringe you wish him to have RO re 8 api 
when you specify B-D and the exact catalog 
number. 


4G UNirs 


SHORT TYPE nes 
1Y1-40S B-D Yale 1 cc. U40 only, single scale 

in red 
1Y1-80S B-D Yale 1 cc. U80 only, single scale 

in green 


1Y1-40-80 B-D Yale 1 cc. in 40-80 Unit 

1YBI-40-80 B-D Yale, blue plunger, 1 cc. in 40-80 
Unit 

2YZ B-D Yale 2 cc. in 80 Units of 40 Unit 
strength 

LONG TYPE 

1YTI-40S_ —_B-D Yale, blue plunger, 1 cc. U40 only, 
single scale in red 

1YTI-80S —_B-D Yale, blue plunger, 1 cc. U80 only, 
single scale in green 

1YTI-40-80 B-D Yale, blue plunger, 1 cc. in 40-80 
Unit 

1YU B-D Yale, blue plunger, 1 cc. in 1/10 cc. 

2YPZ B-D Yale, blue plunger, 2 cc. in 80 
Units of 40 Unit strength 

2YPI-80S _B-D Yale 2 cc. U80 only, single scale 


~~ RR. te i Rae a: SRR RAN 


in green 
3YLH B-D Yale Luer-Lok Syringe 3 cc. for halal Huidiibanupis}ilt} acc nies 
40-100 Unit strength an Pe apr unie 
40 B-D Busher Automatic Injector 








B-D, Busher, Luer-Lok and Yale, Trademarks Reg, U. S. Pat. Off. 
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1 Fill syringe and place in injector 
2 Prepare site of injection 


3 Trip trigger 





4 Make injection 
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